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The General 

PREFACE- 

S it it an Happineft 
of Men aboveBruiet, . 
that they are endu- 
ed with Reafon ; 
fo it ir an Haffi- 
nefs of Gentlemen above the 
meaner Part of Mankind^ that, 
being free'd from the Common 
and Bodily Employmentrof Life, 
they have Leifure to exercife 
their Reafon in more Noblt 
Studies : Among which may 
juftly be rectoti'd the Study of 
Machematicta. 

A 3 Far 



The General Prefeee-. •*, 

For as it is one Branch of 
the Tranfcendent Excellency lof 
QO D, that He is the infinite- 
ly Wife Creator of all Things-^ 
fo it is one Branch of the Ex* 
cellency of Man, that He is 
able to contemplate and ap- 
prehend the infinite Wifdom 
of his Creator y manifeftedintbe 
Works of the Creation : Where- 
unto Nothing conduces more than, 
the Knowledge of Mdtbema- 
ticks. For we are affured (f) 
by the wifeft of Men, that 
GOD has order'd all Things 
in Meafure, Number, and 
Weight, that is y according to 
the Rules of Mat hematic ks : . 



Ct) Wifdom of Solomon, Chap. 1 1. Ver. *>• 
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The General Preface. 

And therefore, He that would 
rightly apprehend the Excel- 
lent Order or Contrivance of the 
Creation, muft firfl underhand 
the Sciences relating to Mea* 
fare, Number, and Weight, that 
is, the feveral Parts of Mathe- 
matics s. 

And, fnce GOD fends no 
One into the World, to be idle, 
or only to take Lis Pafiime 
therein • but the more He has 
free'd Gentlemen from bodily 
Labour, the more He expeUs 
they fhould exercife the Facul~ 
ties of their Minds, in order to 
his greater Glory, by raifing 
their Minds to more clear and 
fublime Apprehenfions of his 
Divine VerfeBions ; and fince 

A 4 tht 
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the Mathematical Science s are 
Co necejfary to the Attainment 
of fetch Apprehenfeons of the 
Divine Excellency : On theft 
Confederations it may not unjuft- 
ly he loolcd on, as one Part of 
the Gentleman's Calling, to ap- 
ply a due or considerable Portion 
of his Time to the Study of Ma- 
thematic ks* 

For to affirm this, is Nothing 
elfeehut to affirm in other Words ; 
that it is the Duty of a Gen- 
tleman, to allot a confiderahle 
"Portion of his Time, (which 
by the Bounty of G Din gi- 
ving him a good Eftate, is ex- 
empted from mean and bodily 
Employments^) for Qualifying 
bitnfelf to glorify his great Crea~ 

tor 
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tor and Bountiful BenefaUor y 
with the moft exalted Notions 
be can • namely y by applying 
bimfelf (as to Books of Religi- 
on, which tend in a more [fe- 
cial Manner to fet forth the L)i* 
vine Wifdom,*/ well */Good- 
nefs, in the Redemption of 
Mankind ; fo alfo) to Books of 
Mathematicks, which tend in 
a more fpecial Manner to fet 
forth the Divine Wifdom and 
Goodnefs, in Making and Pre- 
facing the Sy ftem or Frame of 
the Material World. 

Thefe Confederations had a 
principal Share, in inducing Me 
to draw up this Courfe of Ma- 
thematicks for Young Gentle- 
men : Forafmncb as it hence 

appears 
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appears to be a Work y which in 
its own Nature tends very much 
to the Promoting of GO D's 
Glory y and consequently to he a 
Work very prober for a Divine. 
And as what has been faid y 
do's, with Reffetf to my felf, 
carry in it a fufficient Juftifica* 
tion for my Drawing up this 
Courfe of Mathematicks ; fo 
with Refpeft to Others, it car- 
ries irji it fmh a- Motive to the 
Study of Mathematicks y as will 
he of the great eft Weight with 
Toung Gentlemen y who are of a 
Sober and Religious Difpojztion. 
As for tbofe, who are not to 
be influencd by Motives of a 
% Spiritual Nature y or drawn from 
their Duty toG D y confiderd 

either 
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either as their common Creator, 
or facial Benefa&or, there are 
not wanting many fenfible Mo- 
tives , or Juch as may be drawn 
from their temporal Inter eft, 
to encourage Them to the Study 
of the Mathematical Sciences. 
Some of thefe Motives are ex- 
prefsly taken Notice of in the 
particular Prefaces to thefeve* 
ral Tr'eatifes, which make up 
this Work : And others may he 
eafily gather d from the Nature 
of many Examples contain d in " 
the Treatifes themfelves. IJhalJ 
therefore, in this General Pre- 
face, content myfelfwith taking 
Notice of this General Advan- 
tage^ arifrng to a Gentleman 
from his Knowledge of the Ma- 
thematic ks : Namely, that He 

is 
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* 

is thereby enabled to entertain 
Himfelf at any Time, (either 
without Door if the Weather 
be fair, or within Door if it 
he foul y ) after fuch a Manner 9 
as fhall either beneficially in- 
ftrucl:, or innocently divert his 
Mind ; and confequently He 
needs never be at a Lois how 
to pafs away his Time as he 
ought, That moft unhappy Con- 
dition y which has provd the 
fatal Ruin of fo many Gentle* 
melt, as to Body as well as Soul, 
as to their Temporal as well as 
Eternal State, 

It* remains only to obferve 
that another general Encourage, 
ment to Young Gentlemen for 
to Study the Mathematicks y and 

that no inconsiderable One, is 

the 
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the Method obfenSd in drawing 
up tbefe Treatifes ; wherein are . 
feleUed only fitch Elements as 
are mod ufeful* and cafy to be 
known. By which Means they 
may attain to a competent Know* 
ledge of the Mathematicks, with 
much lefs Labour, and in much 
lefs Time, in going through this 
Courfe of Mathematicks, than 
in going through Others, where- 
in the more and lefs ufeful, the 
eafy and difficult Elements are 
contain' d promifcuoufly together. 
For what more might be fold 
here, I refer the Reader to the 
Treface to the Aftronomy here- 
unto belongings as being tbefirfi 
of thefe Treatifes which was 
drawn up and published. 

AH 
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All that need be faid as to this. 
Second Edition of Arithme- 
tici and Geometry, is this, 
that 1 have correUed the Faults 
committed in Printing of the 
Fir ft, >f New Ones be not 
made j ' and I have made two' or. 
three, fmall Additions, hy way 
of Notes ; this being All that 
feem'd requipte to be done. 
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The General 

INTRODUCTION- 

H E Word Mathema- t. 
ticks do's in the Gr«i Jg'SJ 
Language, from which /• <« w - 
it is deriv'd, denote or 
imply fo much as 
Sciences chiefly to be learned or ftu- 
died ; namely, by Reafon of their 
great Ufe, not only in the fpecula- 
tive and more abftrufe Parts of 
Learning, but alfo in Practice, or 
the common Concerns of Life. 

The Objefl of Mathematicks^ is 2. 
Quantity ; which may, either be J^ir 
compured or numbejed 3 and then Zt!S<. 
it is call'd Multitude or Number ; «*"• 
or meafur'd, and then it is call'd 
Magnitude. 

* The 
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i- The Mathematical Science, which 
** treats of Number, is call'd Arith- 



wbJt. metick ; and that which treats of 
Magnitude, is call'd Geometry. 
(One Part whereof is peculiarly 
ftil'd Trigonometry, as treating of 
the Measuring of Triangles.) Both 
Arithmetic)?, and Geometry ate diftin- 
guiOi'd from the other Mathemati- 
cal Sciences, by the Name of Pure 
Mathematicks ; forafmuch as they 
treat of Number and Magnitude^ 
as confider'd purely in themfelves, 
or abftra&edly from all phyfical or 
natural Operations depending there- 
on. 
4» The other Mathematical Sciences 
tkims?*' are in general call'd by the com- 
£& mon Name of Mixt Mathematicks ; 
forafmuch as they treat of Bodies 
under a mixt Confideration, «?/&. 
partly Mathematical, atuj partly 
Phyfical or Natural $ that is, they 
explain Phyfical Operations by Ma- 
thematical Principles, *vi&. by the 

Principles 
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chin's or Engin's : Opticks, by the mixt M4 _ 
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Principles of Arithmetick and Geo- 
metry. 

Thus Mechanicks by Mathema- 5. 
tical Principles explain the Motion niL*" 
of Bodies, and the Force of Ma- °£ j % 

accounted 
_ _ . mixt A 

fame explain the Manner of Vifion '*' W4 - 
or Sight ; ^ftronomy* the feveral 
Phenomena or Appearances of the 
Geleftial Bodies: Chronology* di- 
ftinguiflies and adjufts the Variety 
of Times : And Dialling calculates 
the Diftance of the Hour-lines, 
whereby Time is meafur'd. In like 
Manner Geography is efteem'd a Part 
of mixt Mathematicks, asadjufting 
the true Situation of Places, &c. 
by Mathematical Principles : Navi- 
gation* as thereby calculating the 
Situation of the Place where the 
Ship is at any Time, and the like : 
And laftly, Mtifick, as treating of 
Sounds with Reipedt to their vari- 
ous Quantity or Meafure, that is, 
Mathematically. Of thefe mixt 

(b) Mathema- 
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Mathematicks, Mechanicks ,0f ticks, 
Agronomy, Chronology, and Dial- 
ling, are treated of in this Courfe 
of Mathematicks. Geography I 
have treated of in a Treatife pub- 
lifli'd by it felf many Years ago. 
The other two, Navigation and 
Mujtck, though reckon d as Part of 
mixt Mathematicks, yet are not of 
fo general an Ufe, and confecjuent- 
]y are omitted in this and other 
Courfes of Mathematicks. 
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PREFACE 

H E N I drew up the 
Young Gentleman's 
Aftronomy / had 
little or no Thoughts 
_ to proceed to any 
ether Parts of the Mathematicks, 
than thofe Two, which have a more 
immediate Dependance on Aftrono- 
my, viz>. Chronology and Dial- 
ling. But the fame Motives which 
induced me to draw up thofe Trea- 
tifis, prevailing afterwards upon 
me to go through a Courfe of Ma- 
thematicks after the fame Manner ; 
as it zuas necejfaryfor me to draw 
up a Treatife of Arithmetick, fo I 
have adapted it to the peculiar De- 
(b k» 
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fign of the faid Courfe of Mathe- 
maticks, taking Notice only* $r 
chiefly of fuch Particulars* as are 
mofl requifite for Young Gentle- 
men to know. 

Such as are of fo commendable a 
Difpofition, as not to be content 
with barely knowing fo much of 
Arithmetick, as is requifite to the 
common Concerns of Life ; but to 
defire to underfiand further the 
Grounds of Arithmetick, and its 
more curious and abftrufe Parts ; 
may to this End ferufe my Latin 
Arithmetic!^ publi/Fd formerly for 
the Vfe of Toung Students in the 
IJni'verfities. 

It may *uery likely be a Matter 
of fome Difficulty to procure it, the 
Edition being many Tears fince in a 
Manner quite gone off, and fo this 
Difficulty not to be removd but by a 
m few Edition. 

He muft be 'very little concern d 

ith the common Affairs of Life, 

that 
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that is not fenfible of the great Ufe- 
fulne/s of Arithmetick. However \ 
becaufe it is not impoffible, butfome 
Young Gentlemen may be fo Brisk 
and Airy, as to think, that the 
knowing how to caft Accompt is re- 
quifite only for fuchVnder lings as 
Shop-keepers or Trades-men, hut 
unnecejfary and below Perfons of 
plentiful Eftates \ I therefore judge 
it 'very proper to convince them of 
their great Miftake in this Point , by 
a late Inflance of a Gentleman, 
who, {as I have been accident (y, 
but credibly inform 'd,) having a 
confiderable Eftatc feizJd upon for 
Debt, and being defird by his 
Friends (who were much furprizJ d 
at this his Misfortune, as not know- 
ing him to be guilty of any Extra- 
vagancy) to tell them, by what 
Means fo great a Misfortune befel 
him ; afjurd them, that it was 
principally owing to his not know- 
ing how to caft up or keep his 

Ac- 
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Accompts. For being unwilling to 
dif cover this his Ignorance, he had 
been forced to take fuck Accompts as 
others brought him, without exa* 
mining them ; and thereby he had 
\iven them Opportunity, to cheat 
jim out of his Eft ate. So that this 
lnttance is afujficient Proof and 
Warning, that tt is not enough for 
a Gentleman, to take Care not to 
run out his Eftate himfelf by any 
extravagant Way of Living, un- 
it fs he knows alfo how to take Care, 
and actually do's take Care, by 
Calling up and Keeping, or at leaft 
Examining his Accompts, that his 
Eftate do's not run from him, 
through the Knavery of others ; 
and confequently, that no Gentle- 
man ought to think Arithmetick be- 
low Him, that do's not think an 
Eftate below Him. 



THE 



THE 

CONTENTS. 

CH A P. I. Of Notation, or the Art 
of expreffing Numbers by their right 
Chara&ers, and of Reading them a- 
right 9 when fo exfrefs'd. Page i 

CHAP. II. Of Computation, and the 
four primary Operations of Arrthmetick 
in general. 15 

CHAP. in. Of Addition of Inte- 
gers. 1 9 

CHAP. IV. Of Subftradion of Inte- 
gers. 24 

CHAP. V. Of the Multiplication of 
Integers, J 2 

CHAP. VI. Of the Divifion of Inte- 
gers. 4J 

CHAP. VII. Of the Addition, Sub- 
ftradion, Multiplication, and Divifi- 
on, of Decimal Fraftions. 54 

CHAP. VIII. Of the Addition, Sub- 
ftradion, Multiplication, and Divifion, 
of Vulgar or Common, and Sexagefi- 
malFra&ions. 6$ 

CHAP. 



The Contents. 

CHAP. IX. Of Algebraical Addition, 
Subftra&ion, Multiplication, and Di~ 
vifion. 76 

CHAP. X. Of ReduSion. 89 

CHAP. XI. Of Proportion, and more 
efpecially of the Rule of Three, or Gol- 
den Rule. 106 

CHAP. XII. Of the Extraction of the 
Square and Cube Root. 126 

CHAP. XIII. Of Equation, or the Me- 
thod of folving Quejtions, by (what is 
eall'd) the Rule of Algebra. 138 

CHAP. XIV. Of the Ufe of Loga- 
rithms. 154 






THE 




THE 

Young Gentleman's 

ARITHMETIC^ 

BOTH 

Common and Algebraical. 



CHAP. I, 

Of Notation, or the Art ofExpreC- 
fing Numbers by their right Cha- 
racters, and of Reading them 
aright > when fo exprejfed. 

ARITHMETIC^ like the Chap. I. 
Names of the other liberal Arts v- ^"v^ / 
or Sciences, is of Gre?k Origi- ^J^ 
nal, and imports, in that Lan- tick,™/,*/. 
;uagc, as much as the Art of right Num- 
ring. 

Right Numbring confifts, either in De- 2. 
noting (or Expreffing) Numbers by their • D '#»- 
right Characters, which is called Notati- *&*£ 

B on. 
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Chap. I. fy a0( j comprehends under it the Art of 
J^7° Reading Numbers aright, (forafmuch as 
parts&o- h^ that can denote Numbers aright, can 
^^ n ^ read them aright, when fo denoted \) or 
tion? PU * in Computing aright, by Adding Num- 
bers together, or Subftra&ing them one 
from the other, and the like ; which may 
therefore be called Computation. 
3. Notation is either Literal or Figural. 

Notation Literal Notation is fo called, becaule 
two-fold. k expre ff es Numbers t>y Letters. 

Literal ^ Was formerly, if not ftill, made ufe 
dotation, of by moft of the Eaftern Nations, as the 
what. Hebrews or Jews, Chaldeans, Syrians* 
Literal Arabians, Perfians, &c. who all exprefled 
Notation their Numbers, i>y the Letters of their 
tfedbytht refpe£tiv(? Alphabets. 
Nations. The Greeks did likewife exprefs Nurn- 

6. ber§ by the feverai Letters of their Al- 
oftheNo- phabet. They had alfo another way of 
^G^is. exprefling Number* by the Initial Capital 

' Letters of fomeof their Numeral Words ; 
as n Tlim Five, A Aacct, Ten, (*) H Hexa> 
rlv, an Hundred, X X*Xiw, a Thoufandy M 
Mugioi, TenThoufand. 

7. From this laft Method of exprefling 
of tfo no- Numbers ufed by the Greeks, the Latins 
IbeUtfns, m *N Probability deduced their Notation 
orRomans. by the initial Capital Letters of fome of 

their 



(*) The Greek [H] or Eta was alfo by the Greeks ufed as 
a Note of Afpiration only ; and thence the X.*//^ooktheir 
H,. as we from them. 
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their Numeral Words, and other Cha- JSi 
rafters made from the faid Capitals, viz. ^^^ 
V Five, X ten, L Fifty, C an Hundred^ 
D Five Hundred^ M a Thousand. 

Among the Latins as well as Greeks, the 8. 
Cfiara&er I, denotes One ; it being (*) na- \j^^l 
tural, and therefore ufaaleven for the moft JHforo/* 
illiterate Perfcns, to denote one (ingle 9 ne A/* <l 
Thing, bv one fingle Stroke or Line. Ltl'by tht 

M, as being the initial (or firft Letter) Greeks 
of Mille, is the Latin Charafter for a ™i La ; 
Thoufand. And whereas the old Way of 9. 
writing this Letter was thus 00, (for m, why 
which our Printers now a-days ufe CIq, cSS 
Or da,) hence Half the faid Letter, D, */*Thou- 
came to be ufed by the Latins for Half a J n £ £* 
Tbwfamd, or Jive Httndred* And bee a ufe Hundred. 
this fame half Letter refembles a D, Or 
the Letter I, with a C turned the wrong 
Way j hence Scribes and Printers have 
ufed the faid D or 13 (inftead of the faid 
half D) to denote jive Hundred. 



(*) One fingle Stroke or Line being the natural and moft 
fimpIeCharader of one fingle Thing, there was noOcca- 
fion for the Greeks or Latms to make ufe of the initial Capi- 
tal Letter of their Numeral Word for On$. And 'tis evi- 
dent, the Latins did not As for the Greeks it is commonly 
thought, that they took I for to denote One, as being the 
Initial of i«s, which fignifiesO** in their Language; but it 
fcems much more natural to fuppofe, that the Word ta was 
ufedbythemto fignify O**, becaufe 1 is the natural Mark 
for One ; and that i«$ was made from I> not I taken from 

B 2 In 
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Chap. I. in like manner C, being the Initial of 
L/ 'VVJ Centum , denotes in Latin an Hundred. 

c/why ^ nc * w ^ ereas ^ e ^ Letter was anciently 
the Latin writ thus, E, hence Half of it, viz. l, was ' 

tfMHun- u ^ t0 denote amon g the Latins half an 
dred, ™i Hundred or fifty : Which half Letter 
l of Fifty, refembling a Capital L, Printers fcruple 
not to ufe the Letter L> inftead thereof 
to denote fifty. 
i lm According to the fame Method it feems 
x 9 why very probable, that D, as being the Ini- 
cl'™*? 11 'klof D ecem * did at firft denote among 
ofTtZ the Latins^ Ten ; and half of the faid 
pd v of Letter D, viz. v, did thence denote 
Flvc ' half Ten or Five. Which faid half Let- 
ter refembling fomewhat a V, therefore 
Printers (and Scribes) have not fcrupled to 
put the Letter V (inftead of the Letter 
D halved) for Five* And forafmuch as 
the whole Letter D, came (as has been 
obferved, Setf. 9.) to be ufed for five 
Hundred 5 therefore, . there has been ano- 
ther Chara&er found out for Ten, viz. 
two half D's joined with their Bottoms 
together, or two VV joined at the Points 
or narrow Ends togother, and fo refem- 
bling an X, hence ufed to denote twice 
Five or Ten. 
12. Thus much for the Original of the 
eg the Roman or Latin Notation to a Thoufend 
ch^TaL As for the Millenary Charaders, where- 
of tht La- by they exprefTed Numbers above a 
** Thoufand, 
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Thoufand, they were deduced from the 5vi 
Letter Q), as is Jhewn in the following ^*^ 
Table. 

A T A B L E of the Numeral CharaBcrs i j. 
ufed by the Romans or Latins. -^TtUe 

i ' J 0/ the nu- 

t r\ meral 

1 vJnc. Charac- 

V Five. teamfid 

X Ten. kftkl*: 

L Fifty. ^ # 

C an Hundred. 

D or 13 or Id five Hundred. 

M or Cla or cId a Thoufand. 

IDD fiveThoufand. 

CClDD ten Thoufand. 

ICOD fifty Thoufand. 

CCCI3DD an hundred Thoufand. 

*CX)03 five hundred Thoufand. 

CCCClDDDD a Million. 

By thefe Chara&ers varioufly joined to- 14^ 
gether or repeated ,. the Latins were gjj^ - 
wont to exprefs their Numbers. Where «™ingT$ 
it is to be obferved, that La * in ^- 

1. Charaftersof greater Value, are re- '**""' 
gularly and generally placed before Cha- ^ r V*/*- 
rafters of lefs Value. Thus VI denotes on the ifi. 
Six, XI Eleven, LX Sixty, CX an Hun- 
dred and Ten, MDCCXXIII (the prefent 
Year of Chrift) one Thoufand [even Bun* 
dred and Twenty Three. 

7i I and X are fometimes placed be- ^ Vj^ . 
fore Characters of greater Value, namely, J^£ 

B 2 I before * :. 
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Cbap. I. I before V or X, and X before LorCj 
S *V** J in which Cafe, (f ) the Value of I and 
X is to be fubftra&ed from the Value of 
the following Character. As IV Four y 
IX Nine, XL Forty, XC Ninety. 
,- j. V and L are never repeated, and 

obfervati- none of the other Characters above four 
t*tb$id. Times. Thus IIII (or IV) Four, but V 
Five ; XXX Thirty, but XL Forty *, LXXX 
Eighty, but XC Ninety ; CCCC four Hun- 
dred, but D five Hundred. And thus 
much for the Roman or Latin Notation of 
Numbers. 

18, In reference to literal Notation, it re- 
QfthebX- mains now only to obferve, that there is 
§SS another numeral Ufe of Letters, namely, 
by Letters. Algebraical ; according to which any Let- 
ter is* put to denote any Number. Con- 
cerning which, fee more Chap. 9. 

19. Proceed we here to figural Notation, or 

N^meraT the Wa ^ Qf ex P reffin g Numbers by F#- 
Figurc" gnres ; whereby are underftood the Cha- 
racters commonly made ufe of to denote 
Numbers among us, and are thefe Nine, 
viz. 1 One, ? Two, 3 Three, 4 Four, 
5 Five, 6 Six, 7 Seven, 8 Eight, 9 Nine. 



* 



C+) Some ufe IIX inftcad of VIII to denote Eight} and 
XXC mftead of LXXX to denote Eighty, &c 

■•■••••••■'. > : i * 
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. In order to perceive, wherein lies the Cha P- 1 
great Difference between literal and figu- "^^ 
ral Notation, it is to be known, that in Every 
all Numbers (confidered even in them- Number 
telves, and without any Refpeft to the %£fi* h 
Things numbered) are diftinguifhable two * Den*.' 
Parts. Whereof one may be called the °J5 a ^ 
denominative Part, as being that which mcrative, 
tells us, what the numeral Quantity is 
which is number'd, whether Units, or 
Tens, or Hundreds, &c The other may 
be called the numerative Part, as telling 
how many Units, or Tens, or Hundreds, 
C&CtJ are denoted. Thus in the Num- 
ber ten Thoufand, Thoufand is the Deno- 
minative, Ten is the numerative Part j 
in twenty (i.e. two Tens) Tens is the De- 
nominative, Two the Numerative; and 
fo in the leaft Number of all, viz. one 
(i. e. one Unit) Unit is the Denominative 
Part, One the Numerative. 

This being premifed, the great diffe- 91. 
rence between literal and figural Notation 2yL greM * 
confifts in this, that numeral Letters are bltwl^ 
reftrained always to denote one and the lit€ral and 
fame, both denominative and ^merative^[ a J Nihm 
Part of the Number, which they exprefs ; wherein 
whereas numeral Figures are reftrained ]ttcon ffl>* 
always to denote only the fame numerative 
Part, and vary as to the denominative 
Part, according to the various Places 
Wherein they ftand. For Inftance : The 

B 4 Letter 
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Chap. I. Letter V always denotes five Units,where-r 
^V^ as the Figure 5 denotes five Units, or 
Tens, or Hundreds, (fcffc.) according to 
the Tlace wherein it (lands •, as 555 de- 
notes five Hundred fifty- five. 
22. Hence arifes the more expedite Manner 
Tigurai of exprefling Numbers by Figures, than 
22? ex- b y Letters. For Inftance : The prefent 
pedite Year of our Lord requires nine Letters 
ST Lite ' toexprefiit, wVMDCCXXlII; whereas 
it may be exprefled only by thefe four Fi- 
gures 1723. And in exprefling fome other 
Numbers, there is a much greater Diffe- 
rence i as for Example, MDCCLXXVII 
1777, MDCCCLXXXVIII 1888. 
25. Now Figures thus (always retaining 
a Table only their Numerative Value, but) chan- 

^thTut S* n g f h e * r denominative Value, according 
thod of to the Place or Rank wherein they ftand ; 

Notation ^ ence t ^ lG w ^°l e Art of figural Notation 
' is comprehended ia the following Ta T 

Trillions. Billions. Millions. Units. 
Thds. Units. Thds. Units. Thds; Units. Thds. Units. 

&C 212,222. 222,222. 2 2 2,222. 222, 212. 

HTU, HTU. HTU, HTU. BTtt HTU. «TV> HtU , 

;** > .-• 

3 A. In the fore-going Table a^re thefe Par- 
Tie places ticulars obfervable. ;"' 
fow g mk- if That pumeral Places are reckoned 
fw4, from tfye llight*hand, aod fo cclitrary to 
the Order wherein th§ Figures are read f 



!* 
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So that as there are in all twenty-four C *^K 
Places in the Number expreft in the Ta- {y ** J 
ble, fo the Figure 2, that is outmoft to 
the Right-hand, is to be efteemed the 
firft as to Notation - 5 and the Figure 2, 
that is outmoft to the Left-hand, is to be 
efteemed the laft Figure in the whole 
Number. 

2. To every three Figures are orderly 25. 
repeated the Denominations of U, T, H 9 E £ iry r 
i. e. Unit s, Tens, Hundreds. Thus eve- gurcs in 
ry 222 denote two Hundred, twenty (i. e. *pK»t*-. 
tvoo Tens), two (i. e, two Units?) Hence uu at 
it comes to pafs, that whofoever can read tinguiflv. 
three Figures together, may with a little cd ' 
more Inftru&ion be (*) quickly able to 
read any Number, of how many Figures 
foever it confifts. For the Number is to 
be read, as diftinguiflied into (b many 
three Figures, beginning from the Right- 
hand as in the Table* 

9. To every three Figures from the 26. 
Right-hand, the Names, Units and Thou* °L^ 
jands, are alternately applied. And to g jsLmk*r$ 
every fix Figures from the Right hand, 'jJJV^ 
a new general Name is given. As to the ,»Thaif 
fir ft fix Figures the general Name of Periods. 
--'*' J * Units 



(*) It can be experimentally faid, that fevtral Young 
Gentlemen have (by the Method here explained) been 
taught in a very few Minutes Time, to read Sums of xp, 
49, 6o p &c. Figure*. , - ' 
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Chap. I. Units is given, to the fecond fix Figures 
t/ ^ >J the general Name of Millions, to the 
third fix Figures the general Name of 
Billions, to the fourth fix Figures the ge- 
neral Name of Trillions, &c. Hence 
every fix Figures, reckoning from the 
Right-hand, is called a Te riod j and eve- 
ry Period is diftinguifhed into two half 
Periods* Now by a Billion is meant, in 
fhort, what is other wife called a Million 
of Millions ; and by a Trillion, is meant 
a Million of Millions of Millions. And 
the like is to be underftood of Quadrilli- 
onsy Quintillions, Sextillions, &c. 

27 4. Though the Name Units is regularly 
Anpbfir-to be underftood, as applied to every 
™nwnin g half Period alternately, and alfo to the 
the pro- whole firft Period j yet 'tis not ufual to 

^Reading f ronounce the fame in reading Numbers. 
4>f Num- Thus the firft three Figures 222 are ufu- 
htn - ally read thus, two Hundred twenty two, 
without adding Units of Units. And in 
like Manner, the third three Figures, 
232, are ufually read thus, two Hundred 
twenty two, (not Units of Millions, but 
fimply) Millions. 

28 By the foregoing Obfervations duly 
^^ob- apprehended, it will be eafy to read the 
fervations" Number confifting of twenty four Fi- 
*r Rules gures, and contained in the Table of fi- 
figuld^h gural Notation, (Seft. 23 •,) namely, by 
mion, it g r ft dividing the faid Number into its 

Periods 
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Periods by full Stops, and then into its Chap. I. 
half Periods by Comma's, as above in the ij^QQ - ' 
refpe&ive Table ; and then pronouncing by an Ex- 
each three Figures diftin&ly with their am P lc - 
proper Denominations, thus : 

Two Hundred Twenty-two Thoufand, 
two Hundred Twenty-two, Trillions. 

Two Hundred Twenty-two Thoufand, 
two Hundred Twenty-two, Billions. 

Two Hundred Twenty-two Thoufand, 
two Hundred Twenty-two, Millions. 

Two Hondred Twenty-two Thoufand, 
two Hundred Twenty. two, (Units.) 

In like manner, the following Number 29. 
of twenty Figures, viz. Amdagain 

97.j46,8 3 a.i7*,945.<5 3 i,874, is tobc£™* cr 
read thus : 

Ninety-feven, Trillions. 

Five Hundred Forty-fix Thoufand, 
eight Hundred Thirty-two, Billions. 

One Hundred Seventy two Thoufand, 
nine Hundred Forty-five, Millions. 
m Six Hundred Thirty-one Thoufand, 
eight Hundred Seventy-four (Units.) 

Where it is to be obferved, that, as in 
this, fo in other Numbers, it frequently 
happens, that the laft Period (or half Pe-* 
riod) is often not com.pleat. 

From what has been feid concerning 30. 
iigural Notation, it evidently appears, /'**^ 
that as the numerative Values of the nine "LS' 
Figures arc known by their Shape, viz, 

iOne m 
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£hap. I. i One, 2 Two, 5 Three, (Sec.) Co their 
denominative Values depend apon their 
Places, and are therefore variable. Thus 
in the Number expreffed in the Table, 
(fet down in Seft. 23.) the Figure 2 in 
the firft Place denotes two Units, in the 
fecond Place two Tens, in the third place 
two Hundreds, in the fourth Place two 
Thousands y &c. Hence it appears, that 
in order to denote juft two Tens or 
Twenty, without any Units-, it is necef- 
fary to file wfome how or other, that the 
Figure 2 (lands not in the firft Place, but 
in the fecond Place. And to this End 
ferves (what is called) a (*) Cypher j 
namely, to fill up fuch antecedaneous 
Places, as are vacant of fignificant Fi- 
gures, and thereby to (hew the refpe&ive 
Places of the fignificant Figures. Thus 2 
(put by it felf, and fo underftood to be 
in the firft Place) ^ denotes two Units ; 
but 20 (1. e. 2 with a Cypher afore it, 
whereby is fhewn, that the faid 2 ftands 
in the fecond Place) denotes two Tens, or 
Twenty. In like manner, 200 denotes 
two Hundreds } and 2,000 two Thou- 

fands ; 



(*) Hence it is mod probably derived from an Arabuk 
Word, denoting a Vacancy. It is by Way of Diftin&ion 
termed by (ome the infignifieant Figure, as fignifying no 
Number it felf ; the other! Nine being termed fignificant 
Figures. 
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fands^ and 2 ooo 5 ooo two Miltidns, &c. ^P- r 
But one or more Cyphers fet after (/. e. ^"Y^ 
on tbe Left-hand of) a fignificant Figure, 
do not promote (or increafe) the denomi- 
native Value of the faid Figure, be- 
caufe they do not promote the faid Fi- 
gure into an higher Place, but it ftill 
continues in the fame Place with refpe£t to 
Notation, as it did afore the Cyphers 
were adjoined thereto. Thus o2 5 and 
002, and 0002, and 00000C2, (i$c.) 
does each denote no more than 2, viz. 
two Units. 

As what has been faid concerning figu- 3 r . 
ral Notation, if rightly apprehended, is of de»o- 
abundantly fufficientto teach any one ^ l ^£w% 
a competent Capacity, how to read any Figures 
Number propofed, and already expreffed £* mm ~ 
by Figures; fo is it in like manner abun- / e d. fr0f ^ 
dantly fuiEcient to teach, how to exprefs 
by Figures any Number propofed. For In- 
fiance : Suppofe it be required to exprefs 
twenty two Millions. From what has been 
faid, it is known, that the Figures 22 
denote Twenty-two. And, becaufe twen- 
ty-two Millions is a fhorter Way of fpeak- 
ing (as has been obferved, Sett. 27.) for 
twenty-two Units of Millions ; and by the 
Table of figural Notation, (Sett. 23 .) it 
is known, that Millions is tbe general 
Name of the fecond Period, and Units 
of Millions the Name of the firft half 

Period 
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Chap. I. Period of the (aid fecond Period ; hence 
"^V**" it is known alfo, that 22 mu ft ftand in 
the two firft Places of the fecond Period, 
/• e. in the 7th and 8th Places from the 
Beginning, and confequently muft have 
fix Cyphers fet before it, (namely, to fill 
up all the fix Places of the firft Period, 
which in this Number is void of fignifi- 
cant Figures,) to make it denote twenty- 
two Millions ; which is therefore denoted 
thus, 22 000 coo. 
31. And thus much for Notation (Literal 
integers aswell asFigural) of Integers or whole 
Mmhn Numbers. Where it is to be obferved, 
and Frac- that Numbers are lb called, when the 
2£!r. Things nuraber'd are confider'd as fo ma- 
ny whole Things \ whereas fhould the 
fame Things be confider'd as fragments 
or Parts of any Thing elfe, then the 
Number is call'd a Fraction. For Exam- 
ple: Ten Shillings confiderM by them- 
felves, or as fo many whole Shillings, is 
efteem'd a whole Number ; but ten Shil- 
lings confider'd as ten Twentieths, or the 
Half of a Pound, is efteem'd a Fra&ion. 
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Chap. IL 

CHAP. II. v ^ v ~ 

Of Computation, and the four Pri- 
mary Operations of Artthmctick 
in general. 

PRoceed we now to the fecond and i . 
much larger Part of Arit/metickj *° coro- 
calkd Computation. To compute then, or 3?^ 
(as it is commonly called) to caft Ac- count, 
co.unt y is to find a Number fought, having what% 
two or more Numbers given. 

And this is done, either fingly by ad- 2 . 
ding together the Numbers given, or by cempu**- 
Suhftra&in| one from the other, or by ^ff£ 
Multiplying or Dividing one by the *»/* Ample 
other; orelfe, laftly, by forac two or £P n ^*jy 
more of frhefe Operations jointly. Hence a Zd 1££- 
this fecond ftrt of Arithmetic!* h diftin- pounds 
guiihable kito fimple or primary Operati- r * con a ~ 
ons, and compound (viz. of the Simple, 
two or more) oxfecondary Operations> 

The Gmple or primary Operations are ^. 
Four, viz^ Addition, Subftrattion % Multi- Thiprim*- 
flication, and Divifion. n%»*^ 

In like manner, the fecondary Opera- . 
tions are reducible to Four in general, The fee** 
viz. Reduttion, fuch as relate to Proper- dar ? °? e ' 
tion y Evolution, orExtraftingthe Roots ofukewifi 
Power s % and Equation* ^Four *» 

**S gentraL 
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Chap. II. As it has been obferved, (Chap, ii 
U/ ~ V " SJ Sett. 72.) that figural Notation is much 
Tke^pri- Ihortcr and quicker than Literal ; fo it is 
man and obvious, to conceive from thence, that 
jhcondary gg ura i Computation is much more eafy 

^bTftl than Literal : Infomuch, that though li- 
ke»of, *»- teral Notation is ftill ufed in fome Cafes, 
rencVtoY^ literal Computation is quite laid 
Figural afide, excepting only as to its Algebtaical 

ka1i 1SC " ufe - For this Rea / on k wiu be aeedful 
computa- to fpeak of the primary and fecondary 

'»"' Operations of Arithmetic^ only in refe- 
rence to Figural and Algebraical Computa- 
tion^ 
6. To begin then with the four primary 
of tk* Operations, with reference (*) to figural 
evaders Computation. Each of the faid Opera- 

or Signs 0/ . * . rr j • n - l *^ • 

the four tions is exprefled in fhort by a certain 
%™*n Chara&er. Thus + is the Sign of Addi- 
tion, — of Sub/traction^ + of Multtylica- 
cation., and •) (• or *r» (• of Divifion. To 
which add =: the Sign of Equality. 
Hence, 



■ W B - __ 

2+4 = 6\ | "s /Two aided to Four, is equalto Six. 
6—4 = i Jo •§ \>6 when 4 isfubft . from it, is equ. to t: 
4+i = 8\ 3 | ^ Four multiplied by Two, is *£0ji/ to 8. 
2)8(4 or 4(4/8 J \Eight^n>/<k</by Two, * s equal to 4. 



Operati- 
on; . 



(*) What is # here faid, does in good Meafure relate alfo 
to Algebraical 'Computation, asisfliewnCA*/. 9. 

Having 
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paying (hewn the Characters orSjgns Cha P **• 
tyjier/eby each of thp four primary Ope- ^^^ 
rations is denoted #1 fhort, J proceed Ce J ra i 
now to lay down fuch Rules, a$ relate in Rules r*~ 
general tQ the four primary Operati- l £"}** 

OflS# primary 

NuPfi^^rs of the fame (whether (f ) in operations. 
trin fecal or extrinfecal) Denomination .° • 
tojuft t>9 P^ced dire&ly one unvjer ano- £" * 
rher j as Units under Units, Tpns under 
Tens, fcsfc. Pounds under Ppnnds, Shil- 
lings undjer Shillings, Pence under Pence, 
£9*. Xfurds under Jf v ds, F$et under Feet, 
Jnches unfcr Inches. Ye^rs unefcr Years, 
Thy? under D^iys, Hpurs under Hours, 

The particular §ijn» jof any pexiQmin^- 9* 
qoft jis always to fre r,e&lv£g jin^p as ma- ** /e '*■ 
py follp^ing or J;igh?r penominations, 
a^s ffiay ftp. Thys 34 Ufljts are to be re- 
folded j#to ty/o Jens and four Units, 
and each Figure to be let in its propejr 
Place according to Rule the 1 ft, viz. 4 
wider Units or in the firft Place, 2 under 
Xe»§ or in the fecond Place. In like 
manner, 5.9 Farthings are to be relblwed 

C into 



^-*« 



(f) By intrinfecal or internal Denominations, are" 
J&eapt fuch as belong to Numbers confidered in them- 
felvcs, as Units, Tens, Hundreds, &c. By extrinfecal or 
externa I Denominations, are meant fuch as belong to the 
Things numbered, is Pounds, Shilling*, Pence, 8w. 
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C^P- n- into I Shilling, a Pence, and 3 Far- 
t,/rv>0 things ; and the Figure 1 to be placed 
under Shillings, 2 under Pence, and 3 
under Farthings. 
io« Addition, Subftra&ion, and Multiplier 
RuU the tion begin at the Right-hand Figures, and 
3d * go on to the Left : *Divifion on the con- 
trary. 
11. The (||) beft Proof of Addition is by 
Wiethe Stibftrattion, of Multiplication by Divij^ 
* ' m ; and on the contrary, Subflraftion is 
beft proved by Addition, and Divi/ion by 
Multiplication. For what Addition and 
Multiplication join together, Subftra&ion 
and *DiviJion disjoin again. For Exam- 
ple : Becaufe 3-^4=7, therefore 7 — 4=3, 
or 7 — 3=4. And in like manner, be- 
caufe 2*3=6, therefore 2)6(3, or 3 J6f 2. 
And thus much for what relates to the 
four primary Operations in general, pro- 
ceed we now to fpeak of each in Parti* 
cular. * 



<mm* 



(II) For there are other Sorts of Proof, among which the 
more ufual is by calling away 9, of which I (hall give an 
Infianceineach Chapter, belonging particularly to the fc- 
veral Operations. 
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chip. nr. 
C HA IV III. ^v~ 

9 

1 

Of Addition of Integers. 

ADMion gathers the feveral Numbers t . 
given into One Sum, all along fol- Addition, 
lowing toe general kules laid down in the what ' 
foregoing Chapter.. ; , , 

EXAMPLE I, 

Of Numhers of one external) Denomina- 
tzort* . . 

i i 345 8769 2 
The Sum 10992221895 



■^^l«MM«Mi 



EXAifPCfe'Ifc 

0/ Numbers of one (external) Denami* 
nation. 




,, 42009871 
2495 o£o 
6432 
•; 1.05^78^ 1. . 

7Q2L69P 
54© 

The Sum 86681972 
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Chap. III. 

<^W EXAMPLE III, 

Of Numlers of feveral (external) Demu 
minations, viz. ef Money. 



I. 

lioo . 


s, 

14 


• OO 


I* 

. 1 


9431 . 

0000 < 


19 


• II 

. 10 


• O 


56a . 


*? 


. II 


. I 


400 i 
129 • 


00 
iS 


• ( OO 

• 06 


, O 


Soo • 


©9 


• 07 


• a 



The Sum 12526 . ©7 * 04 • 3 






EXAMPLE IV, 

Of Nmlerroficvtnl 1>e»<miwtiofis 9 yiz/ 
tf Meafure. 

tar is, feet. Inch. 

94 , • ' » • 3 
165 .1*9 

700 .0.8 
The Sum 96b . 1 •- & 
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EXAMPLE V, 

Of Numbers of feveral Denominations ^ vi& 
jfTime. 



21 

Chap. III. 



Tears* 
10 

13 

*74 


Days. Hours. Mifu 
. 341 . 06 . so 
« 210 . 18 . 52 
.. boo . 1} • 00 


The Sum 197 


-( # )^7 • 14 « 12 



The beft or fureft Way of proving. 3. 
whether any of the foregoing Examples °f '*» 
be rightly done, is (according to the 4th SSaJj, 
general Rule) by SubftraBion^ as fhall be *ycaft»g 
lhewn in Chap. 4. And this Proof is u- JEJ'* 
niverfalj holding Good in refpeft tomtyh 
Numbers of feveral fextdrnalj Denomi- <tow - * 
nations, as well as of One. As for Num- 
bers of one ('external,) Denomination, 
the Addition of them may be proved 
with good Certainty enough another 
Way ; namely, having caft away 9, at 
often as you can, both out of the Num- 
bers given to be added, and alfo out of 

C j die 



(*) The Sum of the Days do amount to yy2; of which 
3<5j make up a common Yew, and the remaining Days 
will be 187. If the Sum of the Days arife to four Years, 
then 366 Days muft be allowed for one {via. the Leap) 
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Qap- HL the Sum ariling from thence, if both the 
' S<Y ^ - ' Remainders be the fame j it may be 
lopk'd upon as fufficiently proved, Cat 
leaft in Matters of no important Con- 
cern,; that the Addition is rightly per- 
form'd. Forlnftance, 9 being caft away, 
as often as you can, out oF the two 
Numbers given in Example the Firft, 
there" will remain (1) or One ; and like- 
wife 9 being caft away, as often as you 
can, out of the Sum, there will remain 
One." Whence it may be look'd upon as 
(f) fufficiently prov'd, that the Addition 
is duly performed in the faid Example. 
3. In like manner^ 9 being caft away, as 

Ex?m'u °^ ten as mav k e > DOtn out °^ l ^ e Nuni- 
'ofXjamf bers given to be added . in Example the 
sortpf fecond, and alfo out of the Sum, the 
preof ' Remainders of both will be the fame, 
viz. ?. Whence it may with (f) certain- 
ty 



(ft) The I^eafon why this Sort of Proof is not tnfalltbty 
Certain, ( as w the other by Subftrattion,) is, becaufe the 
Remainders in this Cafe will both be.the fame, as long as the 
Figures be the fanje, though they be never fo much alter'd 
as to the Places of them 5 and confcquently, though the 
INumbers be different from the Numbers given, or the 
Number to be found. As will appear by comparing the 
Jixample here fubjoin'd with Example the Firft. 

578963Z410 
^785431 
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ty enough be inferr'd, that the Addition Chilli, 
is duly performed alio in Example the '■'»*■' 
Second. And fo much for the Addition 
of Integers, or whole Numbers, accord- 
ing to figural Computation. 
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CHAP, IV. 

Of Subftradlion of Ihtegers, 

% . QUlJlraBion takes the lefs Number given 
suburb- O out of the Greater, and fo finds thj? 
on, what. <j))ff erence between the two Numbers gi- 
ven, or (as it is otherwife called) the 
Refidue or Remainder, or Excefs of the 
greater hJumber above the lefs. 
2. The general Rules are all along to b? 
^particu- obferved. Befides which it is to be pb- 
l reS to ferved alfo, that the greater Number is 
Subftraai- to be placed regularly above the lefs^ 
pn - Moreover it is to be obferved, that 

Aether although* in (*) common Aritbttietick the 
particular Numoer to be fubft railed, taken all to- 

Ruk /suC g et ^ er » mu ^ ^ e a l w &y s kfc than the up- 
iUaaion. per Number, out of which it is to be 
fubftra&ed j yet it often happens, that a 
Figure (one or more) of the upper Num? 
ber may be lefs than that Figure of the 
lower Nuinber, which is to be fubftra&ed 
from it. In which Cafe, the feid lefs 
Figure is to be increafed by adding there? 
to One, taken from the riext higher (L e f 
IbUowin^) Denomination, apd turn-d in- 

/ to 
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0) In AlgebraUk subJlwHion this (is not ncceffajy, $Sf 
ynnypektnchaf, $> # "~ ......... 
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to an equivalent Number of the feme^JP^- 
Denomiflation with the faid lefs Figure* {y * sj 
And in the Procefe of the Work, the next 
upper Figure is to be efteem'd lefs by 
One than it is expreft, by reafon of the 
One thus afore taken from it. For In- 
stance : J^ct it be propbfed to . 
take four Shillings and ten * * 
Pence out of twelve Shillings ■ * ? 
and two Pence. The Numbers °* * 1C ; 
ttlUft be writ, as oh the Side ^ 
hereof. Now becaufe iod i 7 * \ 
cannot be fubftra&ed out of 
?d y therefore the 2d is to be increased 
by adding thereto (one taken from the 
next higher tTenoihination, u e. one 
Shillings and turnM into an equivalent 
Number of Pence> vizJ) nd^ whereby 
the 2d will become 14*/, out . * 
of which may be fubftra&ed u * 
the \6d 9 and there will re- lt * ** 
ifiaih (as on the Side) \l And f4 • ** 
fd the Remainder of the whole *~ — 
will be 7 s. 4^ fbrafmuch as °' * °* 
the 1 2 i in the Procefs of the ~ 
Work, is to be efteem'd no more than 
1 1 j, by keafon of the 1 s taken from 
it, and added to the 2d to make it 14 d* 
£nd (a? opt the Side} 11 j.— 4 s.=js. 



If 
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Chap. IV. If it fo happens, that the next higher 
iy *Y >s * Denomination has no fignificant Figure, 

a third ( as * n *h e Example on the , , 

particular Side,) thfcn the 2d muft J# dm 

*m tr tl U ' however be increased as a- * • °° • °* 
Subftradi- fore. Ahd in like manner, * • °4 * I O 
m * there being no Shillings in 

the upper Number, there 3 * *5 * °4 

muft he taken One from 

the next higher Denomination, /. e. one 

Pound, and out of it mud: be deduced 

the 4 s of the lower Num- , 

ber. Only it muft be be re- # s ' *• 

member'd, that, whereas 4 * *9 • *4 

the one Pound , being * • °4 • IO 

turn'd into Shillings, does ' 

make so Shillings, they 3 * *S - °4 
are here to be efteem'c! 
but 19 Shillings, (as is expreft on the 
Side,) by Reaton of the one Shilling ta- 
ken afore to increafe the 2 d tQ 14*/. 
And in like manner, the 5 /. is to be 
efteem'd but 4 / j and. the whole Subftv ac- 
tion to be fo performed, as if the. Num- 
bers were written as on the Side in the 
laftlnftance. 
5. In like manner in Numbers of one (ex- 
Another ternai) Denomination, One taken from 

Itfenn'ct* tlle next higher (internal) Denomination, 
u the fire- is equal to Ten of the next lower (inter - 
S/ ar " na ^ Denomination, forafmuch as the 
Rules. faid 
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TXT 

faid internal Denominations ex- 7 o$ JZ^J 
ceed one the other by a decuple 27 
proportion. And if there be a — - 
Cypher in the next higher ([inter- 678 
pai) Denomination, then in the 
Prpcefs of the Work, the One taken 
from the Figure following the Cypher, 
muft be efteem'd (not 10, asotherwife it 
fliould have been, but) 9, namely, by 
Reafon of the One taken 
afore. Hence the fore-go- 
ing Example of one exter- 
nal Denomination, if ex- 
preft according to the man- 
ner of Working, will-Hand 
as on the Side, viz, the up- 
per Number 705, muft be conceived 
as denoted thus, 6 Hundreds, 9 Tens, 
and 1 5 Units, which is equivalent to 

705 (+> 



H. 


T. 


U. 


6 . 


9 • 


i5 




? • 


7 


6 ; 


7 • 


8 



*» 



» 

(f) There is another Method commonly made ufe of in 
this Cafe. Which is by equally increafing both the Num- 
bers given; namely, by adding as. many to thelefs upper 
Figure, as are equal to one of the next higher Denomina- 
tion, and alio by adding one (or, as it is commonly cal- 
led, faying the one borrow* a*) to that 
Figure of the next higher Deftomi- s. d. s. d. 

nation, .which is to be fubftra&ed, 3.4 3 . 16 

as on the Side. But this Way being 1.7 or 2 . 7 

not fo natural, the Reafon of it is - 

not fo eafily to be apprehended as 1 . 9 x . 9 

pf the other; which is therefore — ■ ■ 

here preferred. 

What 



i% The Toung Gentleman 1 s 

Qap^y- What is faid being rightly apprehend- 
^jP* ed, it will be eafy to perforin all the fol- 
Exampies lowing Examples of Subpaftibn. Which 
»f sut- will alto ferve to fhew, how Addition is 
**&<*• proved by Sub/lraffiont and Subftraaiou 
by Addition j the Example K of Subtra- 
ction, anfwerine to Example I. of Addi- 
tion, and fo of the Reft. 

EXAMPLE I, 

Of Nkmlers of one (external) Denomina- 
tion* 



I099>i2I^9jTheSumin^rf«»»; 

985763420! TThe Numbens gi- 
„_ _._ - ' ( ven to be added 

£*2S£ H3458 7 69H togcther ' 



EXAMPLE II, 

0/ Numbers of otte (external) Denomi- 
nation. 

> 

8668 1973 The Sum in Addition. 

24.6705 7 8 ° nc NamJ *r fiiven to 
~ ' J / be tdded. 

Jl.cRemaindcr620.i394 JffiSSffiS 

*— -— — befsgiven to be added. 



mm 



EX- 



\ 
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Chap. IV. 

EXAMPLE III, 

Of Numbers of feveral (external) 
nations^ viz. 0/ Money; 

12$26 . 07 . 04 . ITheSvuninAi. 
1200 • 14 • 06 • 2 One Numb, gi- 

- ' . ,, -> _ _ ven to be added, 

TteRc19aind.il 125 . 12 . IO. I TheEquivalent 

1 ' ■ of the reft, 

EXAMPLE IV, 

Of Numbers of feveral (external), Dene- 
, minations, viz. cf Meafuce. 

r. -r 1*. 

960 .1.6 W* Sum vhAUki m. 

94 . 2.3 One "Number given to 

be added. 



TheftenrinAtej . S . $ The Equivalent of the 

* ' « n i ' i > reft. 

EXAMPLE V, 

0/ Nmtbers «/ femal Denominations, viz. 
ejf Time. 

T. £>. H. Af. 

I9-7 .187 . 14 . 13 The Sum in.4£ 

|0 . 34I . €><5 . 20 QneNam.given 

tobeadded. 



i^p ^■^tp^.i 



Tie Rfiiiue 1,86 . 2JI .- 07 . 52 The Equivalent 

to the reft. 

If 



^ 
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Chap. IV. if more t han one Number is to be Cub* 
***** Grafted out of the fame greater Number, 
H ,J'to tnen lt ls expedient to add together all 
fubpaa the Numbers to be fubftra£fced into one 

mSL< Sum » and fo t0 fubftra£t the ^ * ,nu 
from ont. For Inftance. 

J. i. d. $ 
ReceiVd 12326-07.04.5 

If no 11 in 11 o" 1 , Sum ot Monc/s 
$231.19.11.0 paidaway. J 
OOO. IO. IO. 2 

at feveraU J 68 -*?'"' !>*"»*.— 



Times. 



400.00.00.1 1 

129*18 .06.2 t 
L 800.og.07 .oj, 



* 

Remains ,1200. 14. 06,. 2 



*»■ 



And this laft Example,, comp&r ? d with 

Example III, both of ^Addition and Sub- 

ftraHion, is a further Evidence, how the 

one is proved by the other; 

g # It remains only to obferve, thar the 

The Proof Subfir aft ion of Numbers of .one t(e*ter- 

c J&onf™~ ) Denomination, may be prefum'd to 

caftbg y be rightly performed, if the Remainder 

away 9. f the greater Number -be thfe fame as 

the Remainder of the other Numbers, 

(viz. the Number or Numbers to be fub- 

ftra&ed, and the Refidue) 9 being'' caft 

" - *• • away 
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away as often as may be. Thus as to JjEi" 
Example I, of Subftraaiqtt. v-nr** 

10992221893 ...It 
98576342011 

1134587692) 

And thus much for the Subftraffion of 
Jtaegerit 




CHAP. 
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Chap. V. 
UVNJ 



CHAP. V. 



Of the Multiplication of Integers. 

i. 'KAUltiplicatm h ifl Jteality no other 

MultipU- IVX than a different Sort of (Addition : 

32* For t0 **ttifty one Number by «io- 
ther, is nothing elfe, but to add oa$ 
Number given to it felf , fo often as 
the other Number given dire&s. Thus 
4*9=44.4+4=12. 
2 t The Number added to it felf or multi- 

Muitipii- plied, is called the Multiplicand; the 
Multipli- other, the Multiplicator or Multiplier $ 
cator, and (both thefe together, the Fafiors 5) and 
Jjjj* the Number grjfing from the Multiplica- 
tion, the FrofcH. 
I . Of the two Numbers gwap, either may 
xfofirft be the Multiplicand or Multiplicator; 

%T%1 ( for the *«**" wiil ** J*P fame > w«. 
/*»$ * 4 * 3=12=5 * 4 j) btft it is better and fa 

SSw? U " more u ^ ua ^. t0 ta ^ c ^ e ^ s Number for 
the Multiplicator, and to place it under 

the Multiplicand. 

4* If the Multiplicator confifts of more 

ne J e ' than one Figure, then the whole Multi- 

ticuiar Par ~ plicand is to be added to it felf, firft as 

Rule. often as the Right-hand Figure of the 

Multiplicator {hews, then as often as the 

next Figure of the Multiplicator {hews, 

and 



f jirithm. Multiplication. 33 

#nd fo on. Thus 421*23, is equal to *?, v; 
421*3, andaHo42i-x2o. ^^VNi 

The Product arifingf from each Figure 5. 
of the Multiplicator, multiplied into the Th '*^\ d 
whole Multiplicand, is to be plac'd b/ it r^. 
felf in fuch manner, that the firft or 
right-hand Figure thereof may ftand 
under that Figure of the Multiplicator, 
from which the fajd Produfifc arifes. For 
Inftance : 

Multiplicand 
Multiplicator 

Particular Produft of 42 1 * 5 
Particular Product of 421 * 20 

The Total Product 



The Reafoa of fo placing the right- 
hand Figure of each particular Prod u ft, 
is in Conformity to the firft general Rule ; 
forafmuch as the right-hand Figure of 
each Produft, is always of the fame De- 
nomination with that Figure of the Mul- 
tiplicator, from which it arifes. Thus 
in the fore-going Example, the Figure 2 
in theProduft 843, is of the Denomina- 
tion of Tens, as well as the Figure 2 in 
the Multiplicator. For 1 * 20 (/. e. the 
2 of 23) = 20, or 2 put in the Place of 
Tens, or fecond Place. 

E> If 
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C^P v - If either of the Numbers given have 
^P* one or more Cyphers at the Right-hand, 
Th fourth the Multiplication may be perform'd with- 
particuiv out taking Notice of the Cyphers, 'till 
the Produa of the other Figures, be 
found : To which are to be prefixt, on 
the Right-hand, the Cyphers before not 
taken Notice of. For Inftance : 



Ulp. 



i 



358 

6 



000 



1 
1 



o 



«4 
3 



00 

o 



120 



mm 



2148000 100 72000. 

7. If the Multiplicator has any Cyphers 
rhe fifth intcrmixt with its other Figures, they 
$5£ need not be taken Notice of at all. 
. Thus,, 

8oij 
5006 

48078 

4006$ 



401 I 3078 



8» 

Of tht 
Multipli- 
cation 



In Multiplication it is of great Ufe, 
readily to know what is the ProduQ: of 
any two of the nine Figures, otherwife 
called Digits. To which End there is 
drawn up a Table, from its Ufe, called 
f;hg Multiplication fable. This is fo con- 

triy'd, 
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triv'd, that of the two Digits given to Chap. V- 
be multiply'd, one being found in the *SY\> 
upper Row, the other in the left-hand 
Row of the Table, their Produft is con- 
tained ia that Cell, which is made by the 
meeting of the Lines drawn from the 
laid Digits given. Thus 6*4=24, 

9 * 9=81, i$c. as in the Table follow- 
ing. 

The Multiplication Table. 



j t 


2I ?| 4l 51 6 


7 


8 9 


1 2 ! 4 


6 8|io 


12 


14 


\6 18 


3l* 


9 "I15 


18I21I24J27 


_4 
5 


8\l2|l6l20|24|28|32|?6 


io|i«;;2o|2$l5o^5!4o|45 


6|i2|^8|34l3o!$6|43i48 54 


71 


i4|2i|28|?5|42(49J56|62, 


8! 


16(24 


52140148156164172 


9I18I27 


36l45l$4^3l7 i l 8 L 



The feveral Columns of the fore -going 9. 
Table, being wrote on (b many Rods °/ ,*Ja- 
Cor Pieces) of Paft-board or Wood, orKfiJ* 
the like, feparate one from the other, 
make what they call Naper's Bones, which 
are very ufeful for quick and true Work- 
ing in Multiplication. For the Rods, 
whofe top Figures exprefs any Multipli- 

D 2 cand 



.j * 



/ 
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Chap.V. cand given, being $ac'd dulv together 
v ^ vx,/ in their Order, (which is calrd in one 
Word, the Tabulating of the Multipli- 
cand,) fliew all the Mptiples or Produ&s 
of the Multiplicand, arifing (from any of 
the 9 Digits, and confequently) from the 
Mulciplicator given. So, that nothing 
more need be done, than to transcribe 
from the faid Rods the feveral Produfts 
arifing from the given Multiplicand, and 
each Digit or Figure of tlje given Multi- 
plicator. 
I0 . And in order to tranfcribe or read 3- 
now to right the faid Products, it is to be ob- 

Sfcribl f ? rve ^ a ,y?J ^ ^e lower Triangle of 
aright the the firft or right-hand Rod, belonging 

S£S t0 eacJl °^ t ^ ie 9 digits, do's always be-r 
£yNapcr'j long to the firft Place of the Product tq 
Bones. be tranfcrib'd ; the upper Triangle of 
the Laft or Left-hand Rod, do's always 
belong to the laft Place of the faid Pro- 
duct : The intermediate Rhombs belong 
to the intermediate Places in their re- 
fpeftive Order, idly^ The Figures, that 
are in the fame Rhomb, are to be added 
together. And if their Sum can't be 
expreft but by two Figures, the firft 
Figure muft be writ in that Place, to 
which the Rhomb belongs ; the fecond 
Figure muft be carried to the following 
Rhoml) Or Triangle, and added to thel 

Figures 



s^V*^. 
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i Figures or Figure therein contained. To pjRjJ 

j illiiftratethis by an Example. ' ^ J 

1 

l TheEx- The Rods, whofc top Fi- TheNumbersinthe 
ponent. guresexprefi the gi?ea Rodstranfcrib'd, 
1 Multiplicand. 



J496 

6992 

■0488 

00 M984 

(b) 17485 
20976 

(c) 2447 a 
97968 

31464 




Multiplicand . . . 3496 
Multiplicator ... • 754 



Particular 
Produas. 



13984 (a) 
17480. .(b) 
2447a. ..(c) 



Total ProduS. . . 263 5984 



D3 



There 
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Chap. V. There is alfo another compendious 



Way of Multiplying large Numbers, 
o/Muiti- name ty> by the Help of Logarithms^ con- 
plication cerning which I (hall fpeak in the laft 
%££*' Chapter of this Treatife, w wherein the 1 

Ufe of Logarithms is explain'd. 
12. Hitherto I have fpoken of the AfaJfi- 

%'mg Ul ~fl ication rt Numbers, only of one exter- 
Numben nal Denomination. As for the Multifli- 
DenT^ 1 catton °f Numbers of fever al external 
nations'^ Denominations, if the Multiplier be a 
VH^t' ^ in ^ le figure, lt ^ as n0 Difficulty in it, 
Oncrt- butiseafily performed according to the 
z«rt. general Rules, as in the following Ex- 
ample ; Where, fuppofing feven Perfons 
ar? to be paid each 245 /. 6 s. 10 d. and 
it is required to tell what Sum in the 
whole will pay the fame ; the Anfwer 
will be 1 71 7/. js. 10 J. For, 



L s. 
245 . 6 . 


i. 
10 

7 


1717 . 7 • 


10 



1 j. If the Multiplier confifts of more than 

?/;W^" one ^H5 ure » tnen tne Operation is not 
e/fmore foeafy. And the more ufual Way in 
figure* this Cafe is to reduce the Multiplicand of 
*■■ 0w * ftveral 
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feveral external Denominations into one Chap. v. 
external Denomination : Of which there* v-r Y" w 
fore we fliall fpeak, , Qhaf . 10, which 
treats of Reduction. 

But there is alfo another Way which M # 
may be ufed in this Cafe, and is much ££ w 
fhorter than that by Reduction : Namely, 
by refolving the Multiplier given into 
fuch Digits, as are; when multiply'd one 
into the other, equivalent to the Multi- 
plier, and fo multiplying by each of 
the faid Digits fingty. Thus, fuppofing 
twenty-feven Perions were each to be 
paid 245 /. 6 s. 10 d* and I would kqbw, 
what Sum is requifite to pay the fame. 
Becaufe 9x3=27, therefore I multiply 
245/. 6 s. 10 d % fir ft by 9, and then the 
Produd thereof by 3; and the la ft Pro- 
duct will be the Sum fought, and the 
fame as will arife by multiplying 245/. 
6 s. to d, (reduced into one Denomina- 
tion) by 37. As will appear by compa- 
'ring the f6llowirig Example, with the 
Example contained in Sett. 7, of Cbaf>. 
io, : concerning Reduction. 



1 « 

« 



t I 



t) 4 245 
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/. J. 

245 . 6 . 

• 


lOf 

9 


2208 , 1 • 


6 
3 


6624 . 4 . 


6 



1$. As for Multiplicators of feveral exfer- 
%ator!tf a ^ ^ enom » na tions, they never occur, 
kveraiw- DUt when the external Denominations are 
termi De- of various Meafures, as Yards, Feet, In- 

nomna* ches? ^ Am j ^ ^ ^ ^ 0pera _ 

tion may be perform'd, by reducing both 
the Multiplicand and Multiplicator into 
one Denomination, as is Ihewn, $ 8 r 
Chap. 10, of Redutfion. 
1 6. There is alfo another Method in this- 
further, feft Cafe, which is called Crop Multipli- 
%/£? cati0 "' . But this, as well as ReduHion, 
depending on Divi/ion, k will be impro- 
per to fpeak of it here, before we have 
Ipoken of Divifion. And therefore it 
wall be referr'd like wife to CbaP* 10 j 
Where it mall be added by Way of An- 
notation, to the Reduction belonging to 
this Cafe* 



The 
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The bcft or moft certain Way of pro- ^£^ 
ving, whether Multiplication be perfbrm'd l ^C/ r 
aright, is (according to the fourth gene- 0/ pro- 
ral Rule) by Divifion, as fhall be fhewn ving Mid- 
in the following Chapter of Divifion. It gjgj 
remains only here to fhew, how the MuU away 9. 
tiplication of Numbers of one external 
Denomination, may with certainty e- 
nouph for common Matters be prov'd by 
calling away 9. Namely, 9 being caft 
away, as often as may be, out of the 
Multiplicand, and like wife diftin&ly out 
of the Multiplicator, multiply the two 
Remainders one into the other, cafting 
away alfo 9 out of what arifes, if it be 
large enough. The Remainder thence 
arifing, will be equal to the Remainder 
of the Product, after 9 is caft away 
therefrom, as often as may be •, if the 
Multiplication prov'd hereby be rightly 
performed. For Inftance, in the firft Ex- 
ample of. this Chapter, the Remainders 
will be 8, and in the fifth Example will 
be 6, as appears by the (aid Examples 
here repeated. 

421 • . . 7 _ ^ ^ o 



23 • • ? 5 
96I3 ; , . . . . , 8 



8013 



4* 

Chap. V. 
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8013... 3 , 

5006... a 3**=« 



401 13078 !i,,( 

And this may fuffice for the Multipli- 
cation of Integers. 




CHAP. 
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Chap. VI. 

CHAP. VI. 

Of the Divifion of Integers. 

Divifion (hews, how often the*Z)/w- }. 
[or is contained in the Dividend ; 2Sf°^ 
whence the Number found by this Ope- *i(> the . 
ration, is called the Quotient. Theg|^ o c f nd * 
feveral Numbers are plac'd , either M nd qJo 

Dividend ticnt. 

thus, Divifor 3)6(2 Quotient, or thus, 

Dividend 6 . ^ . . . ^ 

^. . r — (2 Quotient. And the O- 
Qivifor 3 v 

peration begins from the Left-hand Fi- 
gure or Fjgures of the Dividend, accord- 
ing to the third general Rule. 

What is properly Divifion^ is per- 2 «. 
form'd by the Quotient's fhewing, how ^{J^ 
often the Divifor is contained in, or may what. * 
be taken out of the Dividend ; as 5)6(2, jjgjj^ 
and when the Divifor does thus exactly and Sub-' 
divide the Dividend, it is call'd an alt- *"*"»• 
#*#.Part of the Dividend. Thus 3 and quife/w 
2 are aliqupt Parts of 6. Divifion. 

But becaufe it frequently happens, that 
the Divifor is not exa&Iy contain'd in 
the Dividend, but after the Divifion 
there remains fomewhat of the Dividend ; 
therefore in order to know what the faid 
Remainder is, the Quotient muft be mul- 
tiplied 
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Ojap^VL tiplied into the Divifor, and the Produflt 
i/ ^ r ^ J wrote under the Dividend, and fob- 
ftra&ed out of it. Thus, 3 is 2 \q(~ 
in 8 twice, and there remains i *'S 
over. Which Remainder is wont „ 

to be placed by the Quotient 
with the Divifor under it, as thus, 7 
3)8(2^. Which £ denotes a Fra&ion, 
as will more fully appear, when we 
come to fpeak of common Fradions, 
Chap. 8. 
* # If the left-hand Figure of the Divi- 

T&#firft dend be greater than the left-hand Fi- 
gaiticuiar gurc f t fc Divifor, then there muft be 

Rule relt- ° . —^ > *■*• *■ 

tmfttDi- taken at one Time no more Figures (how 
vifion. many foever they be) of the Dividend, 
than are equal to the Number of Figures 
in the Divifor. And if one Operation 
being perform'd, what remains of the 
Dividend, be equal to, or greater than 
the Divifor, then a fecond Operation is 
to be performed ; and fo as many Ope* 
rations, as there is Occafion* Thus in 
the adjoining ' Example, be- )8 , 
caule 8 is bigger than j, there- *'; K y 
fore only 8 of the Dividend ° 
is to be taken the firft Time. -• 

Which being divided by 3, . 3 7 
gives 2 for the Quotient, and a 7 , 
leaves 2 over; which, with "~^ 
the other Figure 7 of the Di* ° 
vidend (plie'd by the Remainder 2) ma- 
king 
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king a Number greater than the Divifor, ®*wj^ 
is therefore to be divided anew by the V- *V % "' 
Divifor •, upon which Divijion, there will 
arife 9 for the Quotient ^ for 9* 3=27, 
and fo there will remain nothing of the 
Dividend given. And j) 879 (293 
confequently j is in 87, 5 ' 

juft 29 Times. In like -j— 

manner, 3 dividing 879, 27 

will give for the Quo- — ~ 

tient 293, as in the Ex- 9 

amplp adjoining. — r — 

And here it is to be obferved, that (b 4- 
many Figures of the Dividend given as ^ f ^ r- 
are taken at one Divijion, are diftin-dcular 
guifh'd by the Name of a "Dividual or R ul «- 
partial Dividend* And it is ufual and 
convenient to diftinguifli the fever a I Di- 
viduals of any Dividend, by putting a 
Point under each Dividual, if of one Fi- 
gure y or under the laft Figure thereof to- 
wards the Right-hand, if of more. Thus 
in the laft Example, the Dividend 879 is 

diftinguifh'd into three Dividualsof one 
Figure each, as appears by the Points. 
And Note, that as many Dividuals or 
Points as there be in the Dividend, fo 
many Figures muft be in the Quotient. 

If, when one or more Operations have 5. 
been performed, the remaining Figure (or T ^. thi [ d 
Figures) of the Dividend, together with ff 

the 
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Chap. VI. the Remainder (if any there be) of the 
t/P VV Operations perfbrm'd, be leis than the 
Divifor, then a Cypher is to be added to 
the Quotient, and all that remains is to 
be plac'd by the Quo- 
tient, as afore in i. 2. 15) 314(20x4 
Namely, becaufe in 20* 

the adjoyning Exam- 

pie, 15 dividing ji, 1+ 

gives 2 for the Quoti- 
tient, and leaves 1 over ; which Remain- 
der 1, together with the remaining Fi- 
gure 4 of the Dividend, is lefs than the 
Divifor ; therefore a Cypher is to be ad- 
ded to the firft Quotient 2, and after 20 
is to be placed rr. 
6. If, when the Divifor confifts of two 
The fourth or more Figures, the. faid Divifor be 
K ular compounded, or the Produft of feverai 
Digits multiplied together, then the Di- 
vijion may be performed by the faid Di- 
gits flngly, inftead of the Divifor given. 
Namely, the Dividend given being divi- 
ded by any one of the fingle Digits or 
Divifors firft, the Quotient thence ari- 
fing is to be divided by any other of the 
faid fingle Digits; and fothe Work is to 
be repeated, fo often as there are fingle 
Digits* The Quotient arifing by the laft 
Operation, is the Quotient fought. Thus 
12048 divided by 48 ; or firft fingly by 
By and then by 6 ; (or firft by 6, and 

then 



• • 
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then by 8 .• For 6 * 8=48,) the Quoti- Chap. VL 
ent will be found the fame, viz. 251 as 
in the following Examples. 

48) 12048 (251 ©rthus, 6) 12048 (2008 
96 12 

244 
240 

48 
48 

— • and then 

8) 2008 (2 J 1 




• • • 



U 



40 
40 

08 
8 



And the fame will hold good, when 
the Divifors do not exa&ly divide the 
Dividend, but there is fome Remainder 
left : As ii) the following Examples* 



48) 
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Clap. VI. 48) 11056 fai+ii or thus, 8) 11056 (1507 

96 . 8 



*4S 
140 


40 
40 

O56 
O 


56 . . 
48 

8 




and then 

<*) 1507 C*5It— I 
• • • 




it 




30 
30 




07 
6 



7. If the Divifor confiftsof many Fi- 
of Divifi- cures, then the Divifion may with greater 
NapSs Quicknefs be perform'd by the Help 
Rods #r of Naper's Bones. Namely, the Divifor 
Bones, jjgjjjg tabulated, by Infpeftion of the 
faid Bones may eafily be perceiv'd, how 
often the Divifor may be taken out of its 
refpe&ive Dividual Thus in the fol- 
lowing Example, 754 being the Pivifor, 
and 2635 the firft Dividual, it appears 
by infpeuing the Rods or Bones, that 
the faid Divifor (multiplied by 3, makes 
3262, and multiplied by 4, makes 3016, 
and confequently) is contain'd in its re- 

fpedive 



%aive Dividual but 3 Times. And fo Chap, vi. 
of the Reft. 




754) 2*35984 <}49* 

'• • • • 

2262 




And (by the Way) this Example, com- 
far d with the Example of Multiplicati- 
on* mCha^. 5. $ 10, is an Evidence of 

£ thg 
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the Proof of Multiflkation by Divifio*, 
and of Divifion by Multiplication. 
8. As for the Method of dividing larger 
on? Lo- Numbers by Logarithms, k fliafl be ex- 
garithmr plain'd in the lafy Chapter of this Trea- 
tife j together Afrith 'other Particulars re- 
lating to Logarithms. 
9 # There are feme other compendious 
SSr Wa ys Of working fortfe*, Nanjdy, 
Ruler*/*- when the Divifdr Ocmfifts of the Figure 

Right-hand of it, then the l>ivU$on is 
performed by cutting off ; fo fflftttf r (gbtes 
on the Right-fcandof the Dhrtqcnd, as 
there are Cyphers jp dhe Divijbr, ahd 
taking the Reft for the Qaotfent, the Fi- 
gures cut off, if figtiiiicaot Ones, being 
tobeplac'd by the- fai^ Quotient, with 
theDivifor written undfer them in Man- 
ner of a Fraftion,- *s 4ms been afore 
fliewn. For Inftance, . 

I2 ) I0i0 £lO. IC) I2|Q (l2. to) I2J4 (I2ir 

r- 

t 

r 

j 0# If the Divifor confifts of any other fig. 
rht fixth nificant Figure thaa i, and of Cyphers 
particular to the Right-hand, then cutting off fo 
c * many right-hand 'Figwes of the Divi- 
dend, as there be Cyphers in the Divi- 
for, the Divifion may be performed oaly 
by the fignificant Figure (or Figures) of 
toe Diviftr; placing (as afore) the Fi- 
gures 
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jgures cutoff from the Dividend^ if ugniH- Gh*j* VI 
«ant Ones, by the Quotient found. Thus, ^"^ 



6000) 2148I000 (358. 
/And 2400) 720)00 ($0* 

where it is to be noted, that the Ex- 
amples of Divifion, contained in this and 
the foregoing Sedion of this Chapter, 
being compaiM Vfkh the Examples of 
Multiplication contain'd in %. 6, of the 
fore-going Chapter* will further (hew, 
bow Multiplication and Divifion mutually 
prove one the other. 

Hitherto I have (poken of the Divifion in 
of Numbers of o»? external Denominate of ** 
on* As for the Divifion of Numbers of &"£ 
feveral external Denominations, if the verai «- 
Divifor be a fingle Figure, it may eafily ** n ^ °f 
be perform'dj obfervfag the general Rules. JUT""* 
Thus, 

/. x; J. J, s. d* 
?) 1717 . 7 . 10 . (245 . 6 . 10 



• • • 



"4 



31 
28 



3? 
35 



a, which a7. being turntt into 
£ a t Shillings, 
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Chap VI. Shillings andtheTShiUingsaddedthwc?- 

c/V\J to, make a new Dividend to be divided 

by the fame Divifor given, 7, viz, 

' . 7) 47 ( 6 

42 



And this Remaining $ Shfilings, being 
turn'd into Pence, and added to the 10 
Fence given in the Dividend, makes a- 
aother Dividend to be divided by 7, tha 
given Divifor, viz. 



7) *> ( IO - 



• • 



Mi 



OO 



Whence it appears, that 17 17 /. 7 x. 16^ 

being r divided among (even Perfons, each 

Man muft have for his Quotient or Share 

245 /. 6 Si 1 oil And this Example com* 

par'd with the Example of Multiplication^ 

Chap. 5. §. 12. further Ihews, nowAfe/- 

iiplication and r Divifio« are mutually 

prov'd one by the other. 

, 2 If the Divifor confifts of two or more 

o/Divifi- Figures, then the Divifion may beft be 

on *yRe- perform'd by ReducJiott, as flaatl be fhewn, 

It 



\ 
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It remains ,only to fliew, fcow Dhifion Chap. VI 
of Numbers of one external Denominate *"C^ 
on may be prov'd (well enough for com- /p£j. 
*mon Ufe) by cafting away .9: Namely, ™>gDivi- 
U it be confider'd, that the Dividend in Sjj£ 
Divifion always anfwers to the Product in away 9. 
Multiplication, and the Divifor and Quo- 
tient here, to the two Ea&ors there. 
Hence, W 9 9 being caft away as often as 
may be, out of the Divifor and Quotient 
diftinQ-ly • and after that, out of the 
Product of the two Remainders firft 
found j the third Remainder laft found, 
be the fame with the Remainder of the 
Dividend, after that 9 is caft away from 
jt likewiie, as often as may be, then 
the Divifion is rightly performed. Thus, 

* 

421) 968^ (2 J. 

And 9683 . 8< 



In like manner, 5006) 40115078 (801 j # 

Proof J 006 # * • 3 * 2=$. 

8013 .:. * 

And 40113078 ....*..£. 

And thus much for the T)ivi^on of In- 
teger s or whole Numbers* 

Ej C£AP. 
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a. vii ? 

vv% " CHAP. VII. 

Of the Addition, Subftjaflioji , 
Multiplication! and Divifion, of 
Decimal Fra&ions. 

i. TN Integers ,' the Order of the Places (as 
inDicimai J^ ^ b een obferv'd, Chap. 2. ff. 24,) 

SfoTder is reckdn'd from the flight hand to the 

of Places Left ^ l>ut in ^Decimal Fractions it is rcc- 

SomAe' botfd quite contrary, namely, from the 

uft-hand Left-hand to the Right* Thus, fuppo 

£.'^ fing 70 to be an Integer, the Cypher 

' g ' (lands in the fir ft Place, and 2 in the fe? 

cond ; but fuppofing 20 to be a Decimal, 

the 2 ftaflds in the firft Place, and the 

Cypher in the fecond. 

2. In Integers, a Figure fignifiesten Times 

Decimal as much in any Place, • as it does in the 

•hf?' ^ ace flext be f° re it w Order, (according 
called, to the Tajble, Chap.. 2. $• 2},} but in 
Decimals, a Figure fignifies ten Times 4? 
frttfc in any Place, as k ;docs in die Place 
next before it in Order* Thus, fijppo? 
fing 2?o'to be in Integer, tfhe Right- 
hand 2 figftifies 2 Tens, the Left-hand 9 
fignifies 2 Hundreds, or Tens of Tens ; 
fcut fuppofing 220 tQ be a Decimal, the 
J^eft-hand 2 denotes 2 tenth Parts, th? 
pjght?hand a denote 2 hundredth Parts, 
pr ? Tenths pf a Tenth. And hence i? 

* - is 



? 
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is, that Fraftions of this Sort are call'd Ch^vil 
decimal Fraftions, namely, becaijfe the ^^^ 
denominative Value, belonging to any 
Place in this Sort of Fra&ions, is a deci- 
mal ov .tenth Part of the denominative 
Value, belonging to the Place next be- 
fore it in Order. Namely* an hundredth 
Part, is the tenth Part of a tenth Part ; 
and a thoufandth Part, is the tenth Part 
of an hundredth Part, $$c 

The denominative Value of decimal ?• 
Fra&ions, (as well as of Integers,} being of # cV-° 
denoted by their refpe&ive Places, hence phers in 
it is requifite, that thofe Places in deci- f£T%; 
mal (as well as whole) Numbers, which As inwhoU 
are void of any fignificant Figure, fhould Numbers. 
neverthelefs be filled up with Cyphers, 
that thereby may be known the true 
Places of the fignificant Figures, Thus, 
if I would exprefs two hundredth Parps 
without any Tenths, I write it thus, Q2 
where the Cypher fills up the firfl: deci- 
mal Place, and thereby fhews, that the 
2 ftands in the fecond decimal flaqe, 
"/• e. the Place of Hundredths. Thqs, 
again, 002 denotes two thoufandth Parts, 

But now, although the Ufe of Cyphers * 4. 
in Decimals is the lame (confider'd in it Bx £$V m 
felf) as in Integers, namely, to fill up r e n ce \X 
vacant Places, and fo to (hew the true M fr*m 
Places of the fignificant Figures; yct.£~ f 

E 4 there of reckon- 



V. 
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Ch. VII. there is this Difference arifing frotji the 
l£Xor- two different Ways of reckoning tlie Or- 
4*rcf der of Places in Decimals, and in Inte- 
rnal #T* Namely, a Cypher fet on tlje 
knd mt+> Right-hand of an integral Figure, pro 
V rs - motes or increafes (as has been obferv'd, 
Chaf. i. §. 1 p.) its denominative Value, 
becaufe it promotes the faid Figure in^o 
aij higher Place ; for Inftance, 2 Two, 
oo Twenty aoo two Hundred, 8cc But a 
Cypher fet on the Right-hand of a deci- 
mal Figure, does not promote or alter ifs 
denominative Value, becaufe it does not 
alter the Place of the faid Figure j for In- 
ftance, a (fuppofing it a Decimal, \yheh 
alone) denotes two Tenths, ancl the deci- 
mal so denotes likewife the lame, as alfo 
the decimal 200 denotes the fame ; be- 
caufe the faid 7 in each of the three Iri- 
ftances ftands in the fame, viz. the firft 
dedimal Place. Whereas, on the con- 
trary, a Cypher fet on the left-hand of a 
decimal Figure, does alter and leflen its 
denominative Value, becaufe it alters 
the Place of the faid Figure, by tlirufl> 
fag it, 6r fheWing it ftands in a Place of 
alefe denominative Value ^ for Inftance, 
the Decimal 2 denotes two Tenths, 62 
two Hundredth, 002 (*) two Thopfandtb 
t ' ?art$, 



< 

h 



i 



I' » 'w . r 



^■^p^ 



(f) It «s to be obferv'd, that tho* in Integers the denonti- 
njtiye Vajue Hundred i§ gre? ter than thtfof Ten. .and that 



*. ""' 
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I 

Parts, £$c; ^ut a Cypher on the Left- Q>- Vit 
hand of an integral Figure, does not al- V ^ Y ^ < 
ter its denominative Value, becaufe it 
does not alter the Place of the faid Figure ; 
for Inftance, the Integer 2, or 02, or 
002, does each denote no more than two 
Units. 

It is next to be otrferv'd, that (where- 5? 
as the Places of Integers, are reckoned 2lSI«!!r 
from the Place of Units inclvfivelf) the how di- 
Places of decimal Numbers, are "ckon'd^J^* 
From the Place of Unit? exclufively. Hence [m % &£" 
Tens is the Denomination Qf the fecond 
Place in Integers, but Tenths of the firft 
Place in Decimals, gjfr. And it is ufual 
and necefTary to denote, whether the 
Number given be ah Integer or a Deci- 
mal, by putting fome Mark before it, 
viz. either a full Point, or a Comma, or 
this Mark (l). And by the fame Marks 
the decimal Figures are diftinguifh'd from 
the integral in Numbers given, and con- 
fiftipg partly of Integral, apd partly of 
pecicnal Figures, Thus .2 or ,3 or L 2 de^ 
note two > Tenths j L oj three Hundredths \ 

t oo4 

pf a Thoufand, greater than that of an Hundred, &c. 
Vet in Decimals the denominative Value Hundredth is 
Ujjer then that of Tenth, and that of Thoufandth, Ujfit 
than that of Hundredth, &c, Forafojuch zs the Hundredth 
Part of a Thing is Ten times Ufs than the Tenth Part of it j 
and a Thousandth Part of it is Ten times Ufs than a Hun- 
dredth. The like of which is obferv'd alfp in the nexf 
Sc^ipnof thisChapter ? on another O£cafion» 
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Ch. VII. L 004 four Thousandths \ 2 L 43, or 2,43, 

V- ^ Y ^ / or 2.43, denote two Units (or Wholes) four 

Tenths, and three Hundredth Parts (or 

forty-three Hundredth Parts) of one fuch 

Whole. 

5 # Laftly, It is to be obferv'd, that al- 

At Agree- though thePlaces of Integers are reckoned 

ment u- j n a different Manner (as has been ob- 

Xrking ferv'd) from the Places of Decimals as to 

with inte- their Order, namely, the Places of Inte- 

wSuS**™ from the Right-hand, the Places of 
m$b d*. Decimals from the left ^ yet there is an 
whence exa & Agreement between them in this, 
jtarifes. viz. that the denominative Value of eve- 
ry left-hand Place, is ten Times as much 
as the denominative Value of the next 
fore-going right-hand Place. Namely, 
in decimal Numbers, ten Thoufandth 
Parts make one Hundredth Part, and ten 
I Hundredth Parts make one Tenth Part, 
and ten Tenth Parts make one Unit or 
Whole ; and fo on likewife in Integers, 
ten Units make one Ten, ten Tens make 
one Hundred, ten Hundreds make one 
Thoufand, $3c And on this Agreement 
as to the Increafe of the denominative 
Value of Integers and Decimals, depends 
and is founded the Agreement between 
Integers and Decimals as to the Manner 
of Working, /. e. as to Addition, Sub* 
ftraftion, Multiplication, *Divifion, &c. 
For thefe Operations are performed in 

decimals, 
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Decimals, juft as they are in Integers^ 
according to the general Rules above Ch. VII 
laid down, Chap. II. The only Partial- 
larj that is further requifite to be known, 
as peculiarly belonging to the Working 
of Decimals, is this, namely, how to dii- 
tinguifh the Decimals from the Integers 
in Multiflkatw and Divifion. Which 
therefore {hail be fhewn in the proper 
Places. 

Addition of Decimals. 7. 

J Addition 

EXAMPLE I, EXAMPLE II,l£ cdT 

Of Decimals a* Of Integers and De- 
lone. cimals together + 

* 25 745-35 

. 05:78 fo • ^54 

•• 009 1000 • 0008 

.. 8i 278 . 916 

• 6034 4-5 



1 * 



f2C2 2091 . 7208 

By the foregoing Examples it evident* 
ly appe^r5# that in Addition the Deci- 
mals are rigbfly fcparated from the inte- 
gers, by working according eo the fir ft 
and fecond general Rule laid down, 
Qbaf. 2. §. 8 & 9. And the fame will 
^ppe^r fyrtfyer frorn the following Ex- 
amples 
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#Ch. vil. amples of Sulfa aBi on. Which Exam- 
******* pies, compar'd with the foregoing Exam- 
ples of Addition, will alio (hew, that 
Addition and Sulfa action do mutually 
prove each other in Decimals, as well as 
Integer^ 



8. 

Subftra&i- 

on pf De- _ __ 

cimals. EXAMPLE I, 



Sub ft raft ion of Decimals. 

EXAMPLE II, 



7202 

6034 



2091 . 7208 
278 . 5,16 



•». 



II6S 



18 I 2 . 804ft 



Multiplication of Decimals, 

EXAMPLE II, 
Of Decimals alone. Of Decimals alone f 



9- 

Maltipli- 

SSUt EXAMPLE I, 



.904 

.68 



7232 
5424 

61472 



.7089 

.034 

28356 

21267 



i*—mm 



. 0241026 



EX, 



L 
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Ch-VIL 

EXAMPLE III, EXAMPLE IV, 

Of Integers and Deci- Of Integers and Deci- 
mals together. mals together. 

74,05 2.45 

£934 i,oco8 



29620 i960 

14810 245000 

66645 ■ 



22215 2.451960 

^90.57220 



/• 



#. B. In forking the particular Pro- 
du£ta, Regard need to be had to the pla- 
cing of the Figures of the faid Produ&s 
no Further, than that the firft Figure of 
each Product (lands one Place more to 
the Left-hand, than the firft Figure of the 
former Product ; and fo the reft in Or- 
der. And the total Prpduft being found 
by the Addition of the particular Pro- 
dufts,. the faid total Produd muft have 
as many decimal Figures, as there are in 
both the Fa&ors together. Which, is ex- 
emplify'd in all the foregoing Examples. 
What Figures there are in .the laid Pro- 
dud over the faid Number, they are Jfe- 
tegers 9 as in Example 3d and 4th* If the- 
faid total Produd has not fo many Fi- 
gures 
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Ch. VII. gures in all, as there be Decimals in the 
''^ Fa&ors, then Cyphers muft bcr added to 
the Left-hand of the Figures of the (aid 
Produ&, 'till they become equal in Num- 
ber to the Decimals in the Fa&ors; as in 
Example the fecond. 

10/ Dtvifion of Decimals* 

Divifion 

# 4£ ed " EXAMPLE I, EXAMPLE II, 
Of Decimals alone. Of Decimals alone; 

.68) 461471 (.904, .7089) .01440*6 (54 (h e.) 034 

• • • • • 

611 11167 



171 i$$f6 

171 18376 



EXAMPLE III, EXAMPLEIV, 

Oftntegers and Deci- Of Integers and Deed* 

mals together. mals together. 

llllj* " 14.7 

68411 01960 

6664 f i960 

14810 

19610 
19610 



As 



I* 
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As by the foregoing Examples of ©/- Ck VIL 
vifian^ compar'd with the foregoing Ex- ~ 
am pies of Multiplication, it is evidently 
(hewn, how MmtiplHation aqd Divifidu 
mutually prove each other, in Decimals, 
as well, as Integers \ fo alfo it is from 
thence evidently fhewn, that (as in Mul- 
tiplication, the Produft mu ft contain as 
many Decimals* as are given in the. two 
Fadors together, fo) in Bivificm^ the 
Divifor and Quotient muft contain toge- 
ther as many Decimals, as are given in 
the Dividend. Which is exemplify'd in 
all the fore- going Examples of Divifion. 
When fo many Figures are fet off for 
Decimals in the Quotient, as is requifite 
(together with the Decimals given in the 
Divifor, if any be given) to equal the 
Number of Decimals given in the Divi- 
dend, the remaining left-hand Figures of 
the'Quotient are Integers, as in Example 
III, *and IV. But if the Figure6 arifing 
in the Quotient according to" the common 
Method of Divifion, will not all of them 
(together with the Decimals given in the 
Divifor) equal the Number of Decimals 
given in the Dividend, then one or more 
Cyphers (as is requifite) muft be prefixt 
to the Figures already found in the Quo- 
tient ; as in Example II, where the Quo- 
i&n^flMuid according to the common 
Method of Divifion, is $4 j which, be- 

caufe 
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Cb VIL caufe together with the four Figures of 
> " v ~ > ' the Divifor, they will not make up the 
Number of Decimals given in the Divi- 
dend, viz. (even, therefore the Quotient 
is to be made 654, and all the three Fi- 
gures are to be efteem'd Decimals. 
QrtiJi* How emm ' m FraSions may be re- 
common duc'd or turn'd into decimal Fractions, is 
»« a ^(hewn, Chap. 10. ff. 13. Proceed we 
S. a ~ now to fpeaft of common Fractions. 




CHAP, 
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Ch. virr. 
CHAP. VIII. v " > ~ 

Of the Addition, Subftradion, Mul- 
tiplication, and Divifion, ofv\i\~ 
gar or common Fractions : At 
alfo of Sexagcfimal Fractions. 

VTJlgar or common Fraftions are fo I. 
call'd, becaufe they were vulgarly Common 
or commonly made Ufe of, before thatSgS 
decimal Fractions Were invented and ** 
made known. 

The great Difference between common a. 
and decimal Fractions lies in this, that *V great 
the denominative Values, or in one? iffcrcnce 
Word, the Denominators of decimal Fra- dS 
ctions (like as of Integers) are known by anda>m - 
the Places of the decimal Figures, and £!"* 
proceed regularly in a like Proportion • wh ««n 
whereas the Denominators of common itl|cs " 
Fractions are not to be known by the 
Places of their Figures, forafmuch as 
they proceed not in any regular uniform 
Proportion. 

Hence, in the Notation of common n }' B 
Fractions it is requifite,. to write down nominaf 
not only their numerative Values or Nu- tors of 
merators, but alfo their denominate "S, 

F Values •*•*• b * 

wnt 
down. , 



66 The Toung Gentleman s 

Ch. VIII Values or Denominators. For Inftance, 
t/Y^o 2 tenth Parts are by a common Fra&ion 
denoted ufuallv thus, fr} whereas the 
fame is exprelsM by a decimal Fra&ioa 
thus, .2, namely, (as has been above 
obferv'd,) the Place of the Decimal 2 be- 
ing known to be the firft Place of Deci- 
mals, thereby it, is known alio, that the 
faid 2 denotes 2 Tenths. In like man- 
ner, 2 hundredth Parts are exprefs'd by 
a common Fra&ion thus, T |-v, and 2 
thoufandth Parts thus, T ^rr, whereas the 
former is exprefsM as a decimal Fra&ion 
thus, .02, and the latter thus, .002 : 
Namely, the decimal Figure 2 ftanding 
in the former Fra&ion in the fecond 
Place, is known thereby to denote 2 
hundredth Parts ; and in the latter Fra- 
ction ftanding in the third Place, is known 
thereby to denote 2 thoufandth Parts. 
Hence, what is exprefsM by the common 
Fraftions T |> and T 4-r, and T i^., is ^ ex* 
prefs'd much Ihorter by the Decimal 
,222. And this Ihorter Way of Notation 
by Decimals, than by common Fra&ions, 
is one Reafon which has made the Ufe 
of decimal Fra&ions be fo generally pre- 
ferred; to the Ufe of common Fracti- 
ons, 



But 
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But that, wherein decimal Fra&ions Q>- VIII. 
chiefly excell common Fractions, is this, ^Y^* 
that decimal Fra&ions (by Reafon of r ^cd- 
their Denominators proceeding regularly lency */ 
in the like Proportion, and fo being de- %"™ l ns 
noted by their Places, as are the Deno- above 
minators of Integers) are work'd after the common, 

r «**■ t *. i_ wherein it 

fame Manner as Integers ; whereas com- chiefly 
mon Fraftions can't be fo work'd in ma- i^s. 
ny Cafes, (namely, as often as they have 
different Denominators, which proceed 
not regularly in a like Proportion) ; but 
muft be firft reduced to one and the fame 
common Denominator. 

As often as common Fractions have 5. 
the fame Denominators, they may be common 
worked as whole Numbers, and fo con-J^lT" 
tain no Manner of Difficulty, as fhall befcmeDe- 
fhewn in the following Examples. Ohly JJ^ - 
it may be of Ufe firft to obferve here,fow<w*i 
that, (whereas the common Way of wri- V CT ]^% 
ting common Fradions, is to place the pm*7/y, if 
Denominator under the Numerator with w L ri [f^f r j 

^ x • . !_• ■ r r the Method 

a Line between, which occa lions feme bm(h$wn. 
feeming Difference between the Operati- 
ons of Integers, and common Fradions 
of the fame Denomination •, in order to 
take away even this feeming Difference,) 
it is very advifable to write common 
Fradions, as we write Numbers of feve- 
tal external Denominations, that is, to 

F 2 place 
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Ch. VIII. place the Denominators at the Head of 
,> ^ %ki Top of the Numerators of their refpe- 
£Hve common Fractions. Namely, as 
we denote two Shillings and fix Pence 

s. d. 

thus, 2 and 6* fo it feems better to de- 
note the fame by common Fra&ions 
thus, 2*% viz. of a Pound, and 6", 
viz. of a Shilling, than thus (as ufually) 
? 4, and -«-. For the former Way be- 
fee the fame, whereby Integers of feve- 
rat external Denominations are denoted, 
hence common Fra&ions being exprefs*<f 
after the fame Way, the Working of thefe 
will more appear to be agreeable to the 
Working of thofe, than if the common 
Fra&ions were exprefs'd the common 
Way. However, to comply with Cu- 
ftom, the common Way of Ex pre fling 
and Working common Fra&ions (hall not 
be altogether here omitted, but plac'd by 
the Side of the other Way. 



Addition: 
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Ch.VIII. 

addition of common Fra&ions, of 6. 
the fame Denomination. tf C mm» 

Frailitnt 

EXAMPLE L EXAMPLE ILjL'eV 

nvminati* 

8 ,a 8+5=11: 2 to 2+5+6=13** 

j or • 5 or — «- — — — . 

--^-(*) \% 12 12. 6 20 20 20 2P 

SHbftra&ion of common Fra&ions, 7* 
of the fame Denomination* oL/Ja/ 

EXAMPLE L EXAMPLE II. 



» • 



*i Tr ii — 8=3 13' • 13 — 0=7 

8 or - # 6 or ■ . 

— (*) 12 12 12 — 20 20 20 

* 7 



(*) In this common Way of Writing and Working, 
Learners are apt to enquire, why only the Numerators are 
added and fubftntded, and not, alio the Denominators. 
Whereas the Reafon thereof is made evident by my W*y # 
which (hews the Manner of Working to be the fame as in 
Integers of feveral external Denominations. 



F } * ~ mitt* 
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Ch. VIII. 



8. Multiplication of common Fra£i- 
*£& ons of the fame, and alfp of 
tZmL different Denominations. 

in general. 

FQr in both Cafes the Operation is 

performed alike, namely, by multiplying 

the Numerators given one into the other, 

and alfo the Denominators. For Id- 

1 ftance : 

EXAMPLE I. 

3*X2?=6" or W=A. 

EXAMPLE II. 
$4*i<z=6" or '4*-r=S„ 

Nor is the Multiplication of common Fra- 
ctions as to their Denominators (as well 
as Numerators) any other, than what is 
done in fuch Integers as are capable of 
fuch Multiplication^ namely, Integers of 
^leafure, as Yards, Feet, SJ>c. For when 
3 Feet are multiplied into £ Feet, not on- 
ly the Numerators 2 and jare multiplied 
one into the other, but alfo the Deno» 
minators Jev* , (viz. in Length) are mul- 
tiplied one into the other, and produce 
feet-Square. Namely ,as 3 f* 2f=$fft"* rt , 
ip3%2 4 =0*Mi. c..i<V ' 

nfion 




1 i '< 




Arithm. Common fractions. 

J)i f vtftono£ common Fractions, __ 
the fame Denomination, Divmon 

of com- 

is pcrform'd by dividing only the Nume- 7Z?o}" 
rator of the Dividend given, by the «&* fame 
Numerator of the given Divifor. For f^T*" 
Inftance ; 

* 4 ) 6< (3 or 4) £ (3> 
/ 

If the common Fra&ions given to , be 
added, or fubftra&ed, or divided, be of 
different Denominations, then they muft 
be (as has been already obferv'd) reduced 
to one and the fame Denomination. And 
how this is to be done, lhall be fhewn in 
Caap. to. Sett. 7» 

It remains here only to obferve, that io. 
a Fra&ion being a Part of fome one ^proper 
Thing, therefore its Numerator ought "Zmm, 
properly to be lefs than its Denominator ; ™h*t. 
as 4-, |, |, 4, fiifc. Which are therefore 
call'd proper common Fractions. 

If the Numerator of a common Fra&i- 1 1. 
on be equal to, or greater than theDe- -<*»ii»pro. 
nominator, then it is call'd an improper ^ F ^\ 
Fraction ; becaufe, the Quantity denoted 
thereby is, either equal to one Whole, 
as in the firft Cafe; or elfe greater than 
one Whole, as in the fccond Cafe. 

Thus, |=i, 1=It, 4=2, t=?, &c. 

F 4 Namely, 
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Ch. VIU. Namely, how much an improper Fra£fci- 
vr V^ on is greater than One, is known by divi- 
ding the Numerator by the Denominator. 
For as often as the Denominator is con- 
tain^ in the Numerator, fomany Wholes 
are denoted by the improper Fraction ; 
and what is over, is a proper Fraftion of 
another Whole. 
* 2 * A whole Number with a common Fra- 
*;X„ 9 aion by it, is call'd a mixt Fraction j 

what. ' as It, 2t> I7t> 6Sfc. 

1 3. When a Fraftion denotes a Part of a- 

^Fradion nother Fraftion, then it is call'd, a Fra~ 

dion/^ &* on °f a Frattion, or a compound Fra- 

*>/>*/. ftion. Thus, 4. of 4 of j of a Shilling, 

is a Fra&ion of a Fra&ion, and denotes 

three Pence. 

14* How thefe feveral Sorts of common 

?{&^/Fradions, may be reductt one into the 

tL feveral other, (for which there is frequently Oc- 

sortsof eafion,) is fhewn in Chap. 10. 

iS The laft Thing to be here obferv'd, 

other. and which is to be taken, fpecial Notice 

*$- r of, as being of great Ufe, is this, that 

iL'dlno-' m common Fradions what is principally 

tedbycom* to be regarded? is the Proportion of the 

Taw'*' Numerator to the Denominator. For, 

if this be the fame, the Fradions are E- 

quivalent, how much foever the Num. 

bers, whereby they are exprefs'd, may 

be different. Thus, 4.=*=; 4.=-=^ 

==x»r=fiTh &fr • Wherefore the Work 
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may frequently be (horten'd, by taking a Ch. VIII- 
tefs Equivalent Fra&ion inftead of a s * r v rN- ' 
greater. And how many common Fracti- 
on given may be reduc'd to a lefs equi- 
valent Fra&ion, is alfo fhewn in Chap. 
10. §. ii f And fo much may fuffice 
concerning common Fra&ions in this 
Place. 

As for Sexagefirnal Fra&ions, there is i& 
no Manner of Difficulty as to working SaSS* - 
with them, it being exa&ly the fame as Fratium. 
that of Integers of feverai external Deno- 
minations. For indeed fuch Integers may 
be alfoefteem'd Fra&iofls, viz. Shillings 
may be efteem'd and calPd Vigefimal Fra- 
ftionsy forafmuch as every Shilling is the 
twentieth Part of a Pound Sterling ; and 
Pence may be calPd Duodecimal Fra&u 
ons % forafmuch as every Penny is the 
twelfth Part of a Shilling ; and lb of o- 
ther Parts of Money. And the fame 
holds good as to the feverai Denominati- 
ons of Meafure j as alfo, as to Days and 
Hours in Time. But it is ufual to look 
upon thefe , for Inftance , Days and 
Hoursj rather as whole Things, than as 
Fractions, viz. Days of Years or Months, 
&fc. and Hours of Days. Whereas, on 
the contrary, it is ufual to look on Mi- 
nutes and Seconds of Time, not as 
Wholes, but as Fra&ions or Parts, viz. 

Minutes 
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Ch L vffl. Minutes of Hours, and Seconds of Mi- 
nutes ; and therefore to call them Sexa- 
geftmal Fradions, namely, becaufe a Mi- 
nute is the fixtieth Part of an Hour; and 
a Second the fixtieth Part of a Minute. 
And the like is to be underftood, as to 
Minutes, Seconds, Thirds, Fourths, £sV. 
in local Extent. For as fuch a Minute is 
efteem'd the fixtieth Part of a Degree, fo 
fuch a Second is efteem'd the fixtieth Part 
of fuch a Minute, a Third the fixtieth 
Part of a Second, a Fourth of a Third, 
Z$c. Hence it will be fufficient to adjoin 
here an Example or Two in Addition and 
Subfl ration. 



i7- Addition of Sexaetfimal FradHons. 

Addition d J 

tf Stxa- 

gtfimti EXAMPLE I. EXAMPLE II. 

Trtttions. 

Hours. I II Degrees J II III IV 

20 . 4j . 29 125 . 17 . Op . 59 • 49 

00 . 50 . 41 36 . 52 . l6 . JO • 04 

■ OO • OO • 49 t 08 . J 5 

21 . 34 . 10 « 

162 ; IO . 06 • 18 . 28 



Suh 



Jr'uhm. Sexngtfimd Frttfions. 7 j 

Ch. VIII. 

Subflrailion of Sexagefimal Fia- ,8. 
tfions. Mta*. 

ono/ stx- 



EXAMPLE 


I. 


EXAMPLE 


IL 


Hour 


s. I 


11 


Degrees. I 


11 


in 


IV 


31 


■ M 


. 10 


162 . 


. 10 


.06. 


. 18. 


. 2« 


OO , 


■ 5° 


•4" 


125 


■ '7 


. 00 


• 59 • 


■49 


QO , 


•43. 


.29 


3 i 


• 53 


.05. 


.18. 


39 



{£m 



CHAP. 
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Ch. IX. 

CHAP. IX. 

Of Algebraical Addition, Subilra*. 
<ftion, Multiplication, andDiv'x- 

lion. 

t TN (*) Algebraical Operations Letters 
The great £ are made Ufe of to denote, either the 
?S» ce ^ um ' :)ers themfelves, or the Things num- 
JifalZ ber'd. The great Difference between 
and com- Algebraical and common Arithmetic!* lies 

Z°*i%', th ' m ^h tfiat Algebra admits of negative 
wherein Quantities, which common Artthmetick 
* llis - does not. 

2. Where it is to be noted, that, as by 

-*»affirT an affirmative (Quantity, is denoted fome 
T»i l nega- rea ^ fining it feif •, fo by a negative Quan- 
tiveQuan- tity 5 is denoted the Defeft or Want of 
xity t wk*t. f ome rea [ Thing. An affirmative Quan- 
tity, either a&ually has, or elfe is (f ) 
fuppos'd to have the Sign-f- afiixt to the 
Left-hand of it ; and a negative Quanti- 
ty, always has the Sign — actually affixt 
to the Left on it. lnfomuch, that any 

Quantity, 



(*) Algebra denotes in the Arabick Language, as much 
as the Great ox Excellent Art. 

(f) Namely, it is ufual, not actually to affix the Sign 
+ to a fingle affirmative Quantity, or to an affirmative 
Quantity, that Hands at the Beginning of any compound 
Quantity. 
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Quantity, ' which has no Sign fo affixt Gh. ix. 
to it, is to be efteem'd an Affirmative. { ^ rs ^ sj 
Thus, 3 A (or $B, or 3C, £$c.) may de- 
note three Shillings ; and then — 3 A (or 
— jB, or — jC, fcffc) will denote the 
Want of three Shillings. Now, that the 
four primary Operations in Algebra, are 
agreeable to thofe in common Arithme- 
tick, but where the Nature of negative 
Quantities caufe fome Variation, will 
appear as we go along the faid Opera- 
tions* 

Algebraical Addition 1. 

gathers into one Sum Quantities, of t io**/ 
die fame Denomination^ /. e. Quantities ^«»">"* 
which are expreft by the fame Letter or ^ e * T>9r 
Letters, and by the fame Sign, Affirma- nominate 
rive or Negative, For Inftance : on% 



E X AM PL E I. 



a 



a A Or more agreeable 2 
5 A to the Notation of 5 

7 A common Arithmetick. 7 
EXAMPLE I* EXAMPLE III. 







a 






a 


b 


c 


—A 


or- 


—I. 


A- 


- B~ Cori- 


-I- 


-I 


— 6K 




-6. 


4A- 


-2B— 5C 


4H 


-2- 


~5 



7A —7« 5A4-3B— 6C 5+3— 6 

Namely* 
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Ch. ix. Namely, as in Example I, a Shillings 
t'VSJ (denoted by 2 A) added to 5 Shillings 
(denoted by 5 A) make together 7 Shil- 
lings (denoted by 7 A), fo in Example 
II, the Want of 6 Shillings (denoted by 
—-6 A) added to the Want of one Shilling 
(denoted by — A) makes together the 
Want of 7 Shillings, denoted by — 7 A. 
2. If the Quantities be of feveral Denomi- 
i*« Addi- nations, then there are two different 
§££«**« Ways of Working, according to the 
•f feveral two different Cafes that may happen. 
vmomi- Namely, 

Cafe ift, If the Species or Letters, by 
cafitb* which the Quantities are expreft, be di£ 
*A ferent, then they can't be properly ad- 
ded, /*. e. can't be gathered into one Sum ^ 
but can only be connected together by 
the Sign of Addition, (viz. -f-*) either 
expreft or underftood. Th us, 

EXAMPLE IV. 

A or ja 
B ib 



nations. 

? 



A+B ia+ib 

EXAMPLE V. EXAMPLE VI. 



~A 



3c -4c 



- — A+3C or 3C— A." — iBO+0— sC or— 2B~jC 

Where 
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Where it is to be noted, that in this ^ JX: 
Cafe Jlgehra is agreeable to common A- ^'"^ 
rithmetick. For therein likewife Num- 
bers of feveral Denominations can't be v 
properly added', while they continue 
iuch, but only connected by the Sign of 
Addition, which it is ufual to underftand^ 
not to exprefs. Thus 2 Shillings and 3 
Pence can't be added together, while 
they continue in the faid different Deno- 
minations, but by writing them together, 

thus, 2 . 3, that is, 2 + 3. Juft as 
2A and 3B, are added together in Ake- 
Ira, thus, aA-f-jB. 

Cafe 2d t If the Letters be the fame, 4. 
but the Signs of the given Quantities be c *f ,t( * 
different, then the faid Quantities deftroy ** 
one the other in a like Proportion -or 
Number. 

EXAMPLE VII. EXAMPLE VIII. EXAMP. IX. 

5A — 6B 7 BC 

— ?A 4 B — BC 



2A — a B 6BC 

TheReafon of thus Working will be 
evident, if the Nature of negative Quan- 
tities be confider'd. For a negative 
Quantity denoting the Defea of a Thing, 
hence to add a negative Quantity, is in 
reality to fubfiratt. Hence, in Example 

VII, 
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Ch. IX. VII, to add — 3 A to 5 A is the fame, as 
^V\J to fubftrad 3 A from 5 A. And therefore 
from fuch an Addition^ there arifes right* 
ly 2 A for the Sum, which is really the 
Remainder of the greater Quantity given 
above the lefs. And fo in the other Ex- 
amples* 



5 

Subftra- 



Algebraical Subtraction 

S^rMirif/takes the lefs given Quantity out of the 
•/ *b* greater, if they be both of the fame De- 
£S*£- nomination. 

EXAMPLE I. EXAMPLE II. 



a a 

7A or 7 — 7A or — 7 

aA a — A —1 



5A. 5 — 6A — 6 



tft 



EXAMPLE III. 

SA-r-jB— 6C or 54~3— 6 
4A4-2B — $C 4-I-2 — 5 

-^— — — — - , 

A-f B— C i-fi— 1 



If 
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If the Quantities be of feveral Denomi- Ch. \X. 
nations, then there are two different ^ r v > ~ / 
Ways of Working, (as afore in AdititionS . f A . 
according to the two different Cafes, that on $ 
may happen. Namely, &««»«>;« 

Cafe ijt % If the Letters be different, HZT 
then the Quantities expreft thereby can't nations. 
be properly fubftraded j but it can only 7- 
be fhewn, by the Sign of Hubf^ruttton^ c f*. thl 
(viz. — ) plac'd between the Quantities) 
that they are to be fubftra&ed one from 
the other. 

EXAMPLE IV. EXAMPLE V. EXAMPLE VI. 

A —A —2B . 

B 3 C -~ 5 C 

A— B —A— jC — 2 B(-~)— 5 C 

~2B-|-5C. 



/. e. 



As to Example IV and V, it is tp be 
noted, that the Algebraical Operation 
agrees therein to the common Subfirafti- 
on. For therein likewife Numbers of fe- 
veral Denominations can't be properly 
fobttra&ed , while they continue fuch, 
°ne from the other. For nine Pence 
can't be fubftrafted from twelve Shil- 
lings, while they all continue Shillings ; 
but it can only be fhewn, that the nine 
Pence are to be fubftra&ed from the 

G twelve 
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Ch. IX. twelve Shillings, by writing them thus, 



S. &" 

12—9 



And as to Example VI, it is evident, 
that to [ulftraft a Negative, k reaBy to 
add: Wherefore to fubftraft — 5C, is 

to add <G. _ . 

S. And this laft Confideratwn (hews tt» 
cafitbt Reafonof the Operation iti the fecond 
zd ' Cafe, namely, when the Species or Let- 

ters be the fame, but the Signs different; 

Namely, 

EXAMPLE VII. EXAMPLE Vffl. EXAMP. EL 

aA -*B 6BC 

-*i _ii "" BC 

$A -6B ?BC 

For in Example VII, to fubftraa— a A, 

is to add 3A, and confequently, the 

Quantity found moft be 5 A. And fo m 

Example IX, to fubftraft — BC, is to 

add BC, and therefore the CL uantit y ari " 

fing from fuch a Subftraftion, muft be 

7 BC On the contrary, in Example 

V1H, to fabftraft 4B, being the fame as 

to add — 4B, therefore the Quantity 

found muft be — 6B. 

9* Laftb, It is to be obferv'd, that by 

iKik comparing the fcveral fore-going Exarn- 

tTon aJ ptes one with the other, (viz. Example 

Subftn&- I, 01 



I, o£ Addition, with Example I*. of SufcOupiXi 



! firatfwn, &c.) it wjH thence appear, that on . w<rtJ< _ 
Add.itUn*n& Subftta&ioH&Q likewife mu- *%prov* 
, tually prove one the other, in Algebrai- JJJJ*"*- 
, Gal as welt as common Arithmetic!* 

Algfltwaiaal jMtdtiplktttm «[* .. 

Multiples thq Quantities given one into ^ UOJL 
the otW, MTbether they be of the feme 
or different Deaoniia^ofls, namely, it 
mubaptijQ Numerator into Numerator, 
and Denqnfetaator JMo Denominator* 

EXAMPLE L 

j A a a' ai Dcnominatorsj 
a A pr j * * =s 5.\Numeiatorfc 

6AA 



EXAMPLE IR 

5* 

*C Denominator* b g be 

i5BC FfuffleratOft 5 * 5 = 15* 

And hefe it is to be noted, than any Q/ J* # 
Species or Letter, being multiplied into ulnn^tf 
it ffljf oace, its Produd is lexprefs'd thefe expreflkg 

• G a feverar hcPw - 
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Ch. IX. feveral Ways, viz, A * A=A A, or (*■) 
VOO° A *, or Aa, i. e. A fquare. In like man- 

dudS Of » „ i A f~ \ \ AN Ik A A _ 

**« ame ner, A x A * A (or A A * A) = A AA ; or 
*"*"' . thus, A* x A= A 1 •, (*) or thus, A.q *. A= 
Ac, /. ?. A cubed. And fo on^ of which 
more, Chap. 12. . , . 

13. It is alio to be noted; thaJ^'if the 
0/ *& Signs be alike, then the Product will be 
SBi 1 " a^ays Affirmative V but if eh* Sign's- be 
tbtVxo- unlike, then the Pt odiicl: wffl be- always 
Negative. For the MultipHeator, if it 
be Affirmative, futs down ; if Negative; 
takes avoay the- Multiplicand , whether 
this be Affirmative or Negative. Where- 
fore, 

tr » * -t - ' ■ * • 

' 1 

"A thing fo often put' 

+ into +/"„•„„, ,i "S down, f . 

or SJP** +«£ ~ or. • V»"*? to 

ipto- _ _ 

ten taken away. 



duds. 



\ » 




In like manner, 

A Thing fo often took a- 
+into— ^ : _" V way, ' - 

or \J& vcs ~>aS or Vcometo 

-into+C lhatis> JThe Want thereof fo of- h( ^ mc 

ten put down or c^us'd, 

e 4 




<**) tf. B. A»znf\x A, butiA=A+A. SoA'=A 
xA*A,kut3A=A-+*AHrA*; ; / '•« : : [../ 
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.j , Co. IX. 

Example III. Example IV. Example V. Example VI. - 

'A : — 3B 5C —4*0 

B — 2B •■— C 3E 



« ■ t 



AB 6&* — 5O — 12DE 

• • 

In compound Quantities, the Operation j*. 
may proceed from Right to Left, as in com- Muitipii- 
mon Arithmetick j but it is more ufual to ^J^ 011 ^ 
perform Algebraical Multiplication from Left e^muls. 
to Right. Thus, 

EXAMPLE VII. 

1 «... 

A+E Solikewifcmaycora- 10+1 
• A+E mpn Multiplioation 10+1 
JJaitPro*of A. ■ >« K bcpcrfonn'd, viz* ■— : 



mtiLint6A+E.A4+AE * 100+20 

PartPro. pf E. +AE+E* 1* * 11=144. +10+4 

mal. into A+E. ■■ ■ vh. 12=10+2 



ThetotalProAA^HAE+Ef ' 100+40+4 

\,^l! :• . - ' ■ thatisinfliort 

' l\ . . • 1 144. 



* / 






E XAMPLE VIII. 

Aj+2AE+Ej s . So in common " 100+4C+4 
A+E * Multiplicat. w*» 10+2 



Fart. Pro* of A. A«+2 A3E+ AE* 144x12^1728 1000+400+40 
Part. Pro. of E. +A$E+2AE$+Ec And fo this +200+80+8 

Way, ason 



.* •« 



The TotalProd. A<+3 A3E+-3 AE $+E* the Side. 1 000+700+20+8 

■— that is in (hort 

" 1728. 



■*— *■ 



N. *B. A Thorough Infight into thefe two 
• Iaft Examples, is of great Ufe, as tending to 

G 3 render 



«* ••»► 
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Ch. IX. render the Extra&ion of the fquare an 
S ^V V cube Root e*(y to be apprehended, a« 

confequently performed. Qf which fee 

more, C/wjp. 12. 

14. Algebraical pwi/kflt 

O/ Divifir 

0D - takes the Diyifor, as often, as «aay be, 
out of the Dividend, and places tl>e R*r 
inainder in the Quotient Where it is to 
be noted, that Numerator is {9 be diwi? 
ded by Numerator, and Denominator by 
Denominator. 

EXAMHE I. 

Denominator a aa a 

3 A) $AA (*A or, Numerator jj 6 {3. 
£ X AMP LB & 

Omenimtor c be k 

1 3C)i$BC($Bor, Numerator 3) x% (5. 

. Ifa like *u»ner. A)AA(A, or A)A*(A,ot 
A)Ag(A. Alfo A)AAA<AAi-ot A)A» (A* , ot 
A)Ac(Aq. AlfoAA)AAA(A, pirAOA' (A, 

6rA^)Ac(A» ?f? -^ -•— . ; ' 

1$. If the Sjgns gfyen be alike, then the 

pftb*§ign Quantity found hy Divifiou will be Affir- 

tiV*' Rlat ! ve J tf the Signs be unlike, then the 

Quotltot Quantity found will be Negative. For, 

- whereas Divifiou undoes, what Mdtiplu 



Arithm. Agtbraicd. 87 

cation does ; and the Produ& of this, is £k IX- 
the Dividend of that \ the Fa&ors of (/ '^ g 
this, the pivifor and Quotient of that \ 
therefore, 



Divi- Divi- Quoti- Fafton, Prod, 

for. dend.ent. 

' " + 

EX AMP L E III, EXAMPLE VI. 
K) AB (B. — 3 B) 6B* (— 2 B. 

EXAMPLE V. EXAMPLE VI. 

5C) —5c 1 (— C. 4D) 12DE (3E. 

.< EXAMPLE Vn. 

A-j-E) A^AE-f% (A-f E 
Af 4- AE, 

o ^E-J-% 
AE+E^ 



G 4 EX- 
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Ch. IX. 

EXAMPLE VIII, 



AH-2AE-f-E?)AofjA ? E4-3AEH-Ec C A + E 
At-fa.-^E-j-AE? 

^■t— WH— — — ^ m ,<m 

o A^E-j-aAE? 

A^E-faAE^-j-Ef. 



*mmmt* 



JeL- ^JV P a ™5 th S foregoing &xam- 
M /Muiti-F lcs o* Uivifion, with the correfpon- 
piiation dent Examples of Multiplication j it 
fionS" wiU appear, that Algebraical (as well 
*««% as common) Multiplication and 1)ivifi» 

Ew* **» do mutua Wy prove one the other, 

,» ' .And alfo it will- appear, that the 
ThebeA beft Way to perform Algebraical Divifi- 
Zrf"m °?' iS ty.-WAfideridg, what is the Quan- 
likebrM- tity, which being multiplied into,theDi* 
wfDivi- vifor, will produce the pividend. For 
* on - that is always the Quotient. 

*°* tafth^ ^ the Divifor and Dividend be 
vifion'^T altogether of different Denominations, 
OsMtir- then the Divifion can be no otherwife 

!?^re fi !P l ' d .. . than by fliewing, that the 
ntminati- laid Quantities are %o be divided ; which 

ZfSltt is done ^ Wr, ' tif? $ them like a Fradioo 
mu Thus, A) B ( J. 

And To much for the four primary 
Operations in Algebra, 

QHAft 
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Chap^X- 

CHAP. X. 

1 

Of Redudion. 

REduBion is the Turning of a Quantity x. 
of one Denomination, into an equi* Rcdu ^ 
valent Quantity of another Denominati- ° n * w 
on. It is manifold. 

The Redu&ion, which fhall be here 2. 
fir ft fpokeft of, is that of an Integer of Kein ®f 
one external Denomination into ano- tegers mo 
ther. It is two-fold. Defcending and «qui*a- 

At— r ~ lcnt Intc - 

Jfcending. gcrs,*™- 

1)efcending Reduction, is that, Whereby /•«. 
an Integer of &n higher or greater Deno- ?• 
mination, is turrid into an Equivalent of SSi2T 
a fc/} Denomination. And this is done Rcdufti- 
by multiplying the Number to be reduc'd jg^f* 
by fo many Units of the lefs Denominati- on*/ in- 
on, as are Equivalent to one Unit of the *««#/* 
greater Denomination* Thus, Pounds SSS*. 
are turn'd into Shillings by multiplying nation^- 
" by 20, Shillings into Pence by multiply- Joy- 
ing by 12, Pence into Farthings by mul- *iefsD#- 
tiplying by 4: Becaufe, 4 Faithings =1 
* Pence, and 12 Pence = 1 Shilling, and 
20 Shillings =' 1 Pound. So Yards are 
turnM into Feet by multiplying by 3, and 
feet into Inches by multiplying by 12 .• 

Becaule, 



nominati- 
on. 
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chap. X. Becaufe, 1 2 Inches = 1 Foot, and ? Feet 
• v ^' =? 1 Yard. 

4. Amending Redu&ion 9 is that, whereby 

Afccnding an ^ e S er of a ^wr Denomination, is 
ifeduai- turn'd into an Equivalent of an higher 
wi'd'efr Denomination. And this is done by di~ 
cn^/in- vidingj^Q Jnteger to he fcduc% by Co mm^ 
tigers of* ny Units of the Ipwer Denomination, as 

ISmST ar€ ^equivalent to 00* #>///• of the Higher. 
cm into Thus, Farthings are turn'd into Pence by 

Z&"of d ' vidi *g by 4, Peace into Shilling by 
^H^r. dividing by 12, and Shillings into Founds 
by dividing by ao; for the Re&fon be- 
fore aflign'a in defcending Reduction. So 
Inches are turn'd into Feet by dividing 
by is, Feet imp Yards by dividing by 
3 ; for the Reafori Uk§\yif<? aflSgnM in 
defcending Reduttion, 
<, Thefe two Sorts of Reduction are of 
jfcrUfeefUic in Multiply ing or Dividing Integers 
ltiff£t- °f feveral external denominations. For 
audion, if the MultiplicatQr or Divifbr confifts of 
itutflrttcd. p lan y fjg Ur€Sj t hen each Operation is 

beft pgrformVl by Redufthfl. Fpf In* 
fiance .• Supppfe there were an 1 20 Per- 
fons, to each of which was to. be pail 
10 /. 1 2 s-. 6d.$ f. \fcnd it is require to 
know, what Sum will pay them all 5 
that is, ^ what Sum lo.L. 12 s. : . £j; j^ f 
multiplied by 120, amounts to. .Ihtow in 
order to multiply the Integers given in 
Pounds, Shillings, Pence, and Farthings, 

I they 



*hey muft i be «B redqcfd tntd One, ^*"?|)R2f 
the ioweft Denominsiiifon, i.e. Farthings. **¥** 
Which, according to the Method of de» 
-fcending Reduftion defcrfe'd, J. 3. « 

thasdQne; . . • 

h *. <?• 

10 Then ,212 LaJtlj t z$%o 

200 Shillings 424 ioaobVarthings 

jf 12 given in. 312 7V? Bi ven « ' 

— — the Sum ■ . ■ • -1— . 

212 shillings 2544 Pence jd*o3 Farthings 

+6 given. — 

2?5o Pence. ' 



It feeiag rfms found, . that ia I. 1 2 * 
6 d. 3 £. is etyud *p 1.0205 Farthings, j 
multiply 1 020 J by uq, the Number of 
Perfons proposed. ..... 



10203 Farthings. 
120' 



$04060 
1020; 



1224360 'Farthings. 



» 



Hence 
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Chap. X. Hence, I learn* that the Sum required 
to be known, is equal to 1224560 Far- 
things. It remains therefore to turn the 
(aid Ffirthings into Pounds, Shillings, 
and Pence, by attending Reduction. 
Which, according to the Method of the 

lame defcrib'd, §. 4. is thus. 

» • » » 

4) 1224360 (306090 Pence, 
• • • • • • 

12 



024 
24 



• * 



o%6 
36 



tm 



00 Farthing; 

i. 
Again, 12) 30^090 (2 J J07 Shillings. 



24 



66 

60 

60 

« 

6O 



O9O 
84 



6 Pence. 



£*y?/K, 
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Chap.X 

■ 

lafilf, 20) 25507 (1275 Pounds. 



• • • 



20 



55 

40 



t «i 



I50 

I40 

mmmmmmmmmm 

loo 



7 Shillings. 



» • • « 



And thus it is found at Length, that 6. 
to pay 10/. 12 s. 6 d. ^ q, to each of Ti* Proof 
iaoPerfons, Imuft have in all a Sum of € ^ f ^J| 
1375/* 7 j. 6 </. And whether no Error SSLmu 
is committed in the foregoing Operati- 
ons, may be tried by working again 
Backwards, i. e. by dividing 1275 L *js. 
6 dj by 1 20, and feeing if the Quotient 
will be (as it ought) 10/. 12 s. 6 d. 
^l< In order whereunto, 1375 '• 7 s * 
6 d. muft be reduced all into Pence, 
Thus, 
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Chap. X. h S. 

VYNi 1275 Then 25507 

*30 1 xl» 



2550O Shillings. $1014 

-\-j given in* 25507 

■ the Stun* » ■ 

25507 Shillings. 306084 Pen&< 

— - — * -f-6 given* 

■I • ■ 

306090 Pence. 

Having thus found, that 127$/. ? x* 
Sd. =306090^ I divide 306090 by 
1 20, the Number 01 Perfons affign'd. 

i. i. . i 

120) 5o6c9o(S55o^==iT-=i,^3Farthlng8 

♦ • • k 

» • 

.6go 

• jo- 

Henee it appears-, thai the Surtt 61 
Pence, wtricheaoh of the 1 20 Perfons is 
to have, is 2550 Pence, and£ of a Pen- 
ny, i. e> 3 Farthings over. Wherefore 
I reduce the faid Pence further into Shil- 
lings 5 Thus, 

I2> 
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95 


d. s. , 

is) 2556 (at? 

• • • . 


Chip. X* 


*4 . . • 

• * 


1 

* 


H 

w . s * 

12 • ' 


i 


* 

JO 
24 





6 Pence." 

# • 

Whence I find each of the 1 ao Perfbns 
is to have 212 Shillings, antf'tf Pence, 
3 Farthings over. I reduce, therefore, 
laftly, the {aid Shillings into Pounds , 
Thus, 

9. I. I. • 9. 

26) 212 (loir • *. '• *C • 12 

1 

12 

And thus, I find; that each Perfon 
will have 10/. lis. t d. 3 £, as was 
proposed ; and coifl^quently, that the 
fore-going Reduction I3 throughout right* 
ly performed* And I have infifted fo 
long upon the fore-going Example and 
its Proof, becaufe the Working thereof 

will 
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d»p^X. w iU fervc to perfeft the Learner in 34*/- 
~" tiplication and Divifiofi* 

In Reference to what was above, (Chap, 



$jr Bsdnt- w j{[ nujce being multiplied by 27, vix. 

245 Then 49°* 

y.20 * t% 

4900 Shillings 9812 
-f 6 ShilL given. 4906 

4906 Shillings. 58872 Pence. 
-f 10 Pence given. 

58883 

It being thus found, that 245 /. 6 s. 
10J, is equal to 58882 Pence, the (aid 
equivalent Sum of Pence, is to be multi- 
plied by 27, viz - 

$8882 
27 



412174 
158^814 



#— * 



It 
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tt being found, that 58882 Pence Gap. x 
multiplied by 27, make 1589814 Penqe, 
this la ft Sum is to be reduc'd into Shil- 
lings and Pounds. Thus, 

d. 
i2> 1589814 (132484 

• • • • • * 

12 

38 
36 

?9 
*4 



•» 



58 

48 

lot 

$6 . 

■1 - k 

54 
48 



6 Pence. 



# Then 
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Chap. X. ? 

Then 20) 132484 (* 62 4 



• • • • 

120 

124 
120 



48 
40 



84 
80. 



4 Shillings. 



And thus it is found, that 245 /. 6 j, 

io</, being multiplied by 27, amounts 

to the Sumof 6634 i. 4*. 6 a. Whichis 

the very lame Sum, that was found the 

other Way defcribrd, $. J4, of Chap. 5 ; 

namely, by multiplying 245 /. 6 s. 10 d, 

(without ReJuSiotQ „firft by 9, and then 

by 3, becaufe^ * 5=27. And therefore, 

by comparing thefe. two Ways together, 

it appears how much ftiorter that othei 

Way above defcrib'd is, than this by 

ReauShru 

8 It was likewife obferv'd above, (§. 1 5 

juMhtr Chap. 5,) that Multiplicators of fevera 

Example, external Denominations, never occur bu 

jSdti- in Numbers of various Meafures, viz 

' Yards 



on* 
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Yards, Feet, Inches, fcffc. And if you Chap. x ; 
would in this Cafe work by Reduction, p C ]Q£° ' 
the Multiplicator as well as Multiplicand Mdmiti- * 
is to be reduc'd into one Denomination. P Ucan . d ,. 
For Inftance .• Suppofe 47 Feet, 8 In- %££!. 
ches, are to be multiplied by 9 Feet, 4 **ninatt- 
Inches. Firft, 47 Feet, 8 Inches, are to " 
be reduc'd into $72 Inches. Thus, 

47 Feet. 
12 Inches. 

t 

94 
47 

564 Inches. 

-f-8 Inches given* H 

Jf]2 Inches. 

Then 9 Feet and 4 Inches are to be re* 

Inch. Feet* 

duc'd into 112 Inches, thus : 1 2 * 9= 1 08 

Inch* Inch. 

Inches, and io84*4= :: it2 Inches. Ha- 
ving thus reduced the Numbers given in- 
to one Denomination, vjz. Inches, the 
refpe£tive Numbers of Inches are to be 
multiplied one liatd afiother, viz. 






hi ' - 57 
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100 

\ Chap. X» 

. (•VNJ 572 Inches. 

"* 112 Inches* 




64064 Inches fquare. 



Having thus found the Produft (in 
fquare Inches) of 47 Feet, 8 Inches, mul- 
tiplied into 9 Feet, 4 Inches j the laid 
Product is to be redue'd into fquare Feet, 
by dividing it by 144, the Number of 
fquare Inches in one Foot fquare, viz* 

144) 64064 (444 Feet fquare. 



• • • 



• . • 



646 
576 

704 
576 



* ~ 



128 Inches fqaare* 



And thus it isjbund, that 47 Feet, 8 
Inches, multiply'd into 9 Feet, 4 Inches 

wili 



! 
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* 

will produce 444 Feet fquare, and 128°*?- X- 
Inches iquare over. (*) And thus much ^^V^ 
for the Redu&ioh of Integers of one De- 
nomination, into Integers of another De- 
nomination. 

The Sort of Redu&fon, which (hall be 9. 
mentioned here next, is that of Fra&ions £/**- 
of feveral Denominations, into equivalent F»<Mons 
Fra&ions of the fame Denomination. *f feveral 
Which is done by multiplying both Parts JJ^^j" 
of each Fra&ion given, into * the Deno- into *yri- 
toinator of the other Fraftion. Thus, JJJjg^ 

, fameD#- 

nomtntth 



(*) According to what is above faid, ($. 16. C*4/. 5-) 
there is here taken Notice of by Way of Annotation, ano- 
ther Way of multiplying Numbers, when Multiplier, as 
well as Multiplicand is of feveral Denominations ; which 
is call'd, Crofs Multiplication, as on the v 
Side. Where the Produd is the fame, Foot. Inches. 
as is found the other Way by Redutl*- 47 . 08 
on. Namely, here in Crofs Multiplka- 09 . 04 

tion, firft47& x 9 £=423 f. fquare. And « 

likewife 8 Inches, *4 Inches, =32 In- 423 • 00 
ches fquare. Then (47 f.=) 564 In- 00 . 31 
ches, x 4 Inches, =2156 Inches fquare ; 15 . 96 
which divided by 144, (the Number 06 • 00 
of fquare Inches in a fquare Foot,) gives , ■ ■ 

15 f. fquare, +96 Inches fquare. And 444 . 128 

likewife (9 f. =-) 108 Inches, x 8 In- ■ 

ches, =864 Inches fquare, =6 Feet 



s 



fquare. Which feveral particular Produces and Suras put 
together make in all, 444 f. fauare, ■+- 118 Inches fquare, 
for the Produft of 47 Feet, 8 Inches, x 9 Feet, 4 Inches. 
Jhis Sort of Working is call'd, Crofs Multiplication, be- 
caufe 47 Feet are multiplied Crofs-ways into 4 Inches, and 
6 Inches Crofi- ways into 9 Feet. 

H a and 
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Chap. X- \ and \ are reduc'd to one Denominate 
v -o^ / on, by multiplying f into 4, and £ into 
3, viz. 1^4—-^ and$*3= T f T * For 
v=-A-» and|=^ that is, a bears the 
fame Proportion to 3, as 8 to 12 j and 
3 bears the fame Proportion to 4, as 9 
to 1 2. And therefore it is the fame to 
add ^r to 4j, as to add \ to i. To illu- 
ftrate the fame by an Inftance : It is ob- 
vious, that tt of a Shilling, is 8 Pence j 
and likewife y of a Shilling, is juft the 
fame. For to divide a Shilling into 3 
Farts, is to divide it into Groats ; and 3 
Groats make 8 Pence. In like manner, 
it is obvious, that T ; of a Shilling, is 9 
Pence, and 4 of a Shilling, is the fame. 
For to divide a Shilling into 4 Parts, is 
to divide it into Three-Pences, and three 
Three-Pences make gd. Wherefore 
*-f 3. of a Shilling, •= £+£ of a Shilling, 

=fr f /. e. 17 Pence, or 1 s. 5 d. And fo 
in Subftratiion, f. — \z=ih — A, —^i.e. 
one Penny. And fo in Divifion^ \ divided 
by y, is the fame as T V divided byfr, 
which is the fame as gd. divided by Sd. 
which is equal to It, that is, 8<£ is con- 
tained in ga. Once, and there is a Penny 
over. 
10. The third Sort of KeduBion^ to be 
TtopRe- h erc ta k cn Notice of, is the Reduction of 

a wixt 
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a mixt Fraction into an Improper ; which C^P- x - 
is done by multiplying the Integer into ^f^tt 
the Denominator of the Frattion, and *>•*«/**, 
adding the Produd to the Numerator of "Z^T 
the Fraftion. Thus, the mixt Fraction 
2t is reduc'd to the improper Fra&ion ?, 
viz., % x 4=8, and 8-4-t = t* So in A- 
„,„ ~ , SA CR+SA 

On the other Hand, an improper Fra£ti- 1 1. 
on is reduced to a Mixt or Integer \ by J 8 * Re- 
dividing the Numerator by the Denomi- JJ impr^T 
nator. Thus, |=2t. And 4=2. And perm- 
it is to be obfervU that, as this Re-'^fc™', 
du&ion of an improper Fra&ion into a integer. 
Mixt, or Integer, ferves to Ihew the Va- 
lue of the faid improper Fraction more 
clearly } fo the other Reduction of a 
mixt Fra£tion into an Improper is necef- 
&ry, as often as a mixt Fraction occurs 
to be worked with any other Fra&ion. 
For it muft firft be reduced to an Impro- 
per. 

The Redu&ion of a compound Fra&ion 1 2. 
into a fimple Fraftion is perform'd, by Reduai- 
multiplying the Numerators one into the^-f * 
other, and alfo the Denominators. Thus, pound. 
.* ° f t of 4 of a Shilling is equal »£*& 
t?=v °f a Shilling, /. e. 3 Pence. pic. 

H 4 A Fra- 



*P4 The Toung Gentleman's 

€J*P^S' A Fraction exprefs'4 by greater NufUr 

,, bers, is reduc'd to an equivalent Fra6ii- 

rkt Re- o» exprefs'd by lefs Numtiers, by any 

1 U S •'» *? umber tnat w * n d * vic * e both the Numer 
Jieffer"* rator ano< Denominator of the Fra&ion 
Terms.' given; Thus, 44=t> becaufe 16) 44 G J 

or thus, *&\ 7 ttUi\i. So ^ is ro 

oA 

duced to ^, by dividing both Terms by ! 

3 A. This HeiuBion is of vaft Ufe, it 
being appparent, that Fra&ions may be 
much more eafily worked in leffer than in 
greater Terms. The Method of reducing 
a Fraftion into the leaft Terms it can be 
reduc'd into, is here omitted, as "being 
very frequently no lefs troublefome than 
to work by the Fractions given. 
14. An Integer is reduc'd into an equiva- 
Reduai- lent Fraction of a given Denomination, 
S?2?" b y njuWplying the Integer into the De- ■ 
Fradions nominator given, and taking the Produd 
DmST !° r the Numerator. Thus, the Integer 2 
nation, is turn'd into a Fraction, whofe Deno- 
minator is 4, namely, 2=?—=-. And 

■ 4* 4* 

this ReduBion is necefTary, as often as a 
Fraction is to be added to, or fubftra&ed 
from an Integer, Thus, 7+*=y-4-* 
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Laftty, A common Fra&ion is turnM in- ^JjP*^; 
to a Decimal, by dividing the Numera- \f/ 
tor, increas'd with Cyphers (as occafion Rcduai- 
requires) by the Denominator. Thus, o*'fcom* 
*=..* For s) 10(5. So^aj; for£2 
4) ioo(2|y Andi:=t75 i for 4) 300 (75. Decimals. 
Alfo ^=r L 33j. For $) 1000, t$c. (mj, 
€iffc That is, the common Fraction £ 
can't be reduc'd into a Decimal exa&ly 
equivalent thereto ; However the Diffe- 
rence is (or may be by further dividing) 
rendered fo final!, as to be inconfiderable. 
Namely, there is not wanting -^^ to 
make the -Decimal 1,53 J, exactly equiva- 
lent to the common Fraction 7. And 
this is fufficient to our Furpole concern- 
ing Reduction. 



SBfifr 
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Chap. XI. 

^~ CHAP. XI. 

Of Proportion > and more effecially 
of the Rule of Three, ok Golden 
Rule. 

?. A. NY one Number dividing any o- 
proporti- jT\ ther Number, the Quotient thence 
€m * w **' arifing, fliews the (*) Proportion of one 
to the other. Thus, becaufe 2)6(3, 
therefore the greater Number 6 is faid to 
be in a triple Proportion to the lefler 2, 
and 2 is faid to be in a Sub-triple Propor- 
tion to 6. 
2# . Four Numbers are faid to be propor* 
JXI tionalj when the two firft dividing one 
hrsfvkst. the other, give the fame Quotient, as 
the two laft. Thus, becaufe 2)6(3, anc * 
alio 4)12(3, therefore 2 and 6, 4 and 12, 
are faid to be proportional one to the o- 
ther ; which their Proportionality is wont 
to be thus exprefs'd, viz. 2 1 6 : : 4 : 12, 

Of 6 : 2 : : 1 2 : 4. 

J.' Of four Proportionals, fome two are 
A ** m *r k always the Prod ufts or Quotients of the 
7™™Z Z other two, multiplied or divided by fome 
•ads. one 



(*) This is by Mathematicians properly call'd the Rath. 
But we ufe the Word Proportion in the fame Senfe in com- 
mon Speech. 
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one and the feme Number, Thus, in ^P- *X 
the fore-going Example, 6 and 1 2 are s ^ >r ^ 
the Produ&s of 2 and 4 multiplied by 3 ; 
or 2 and 4 are the Quotients of 6 and 
1 2 divided by 3. 

Hence, if four Numbers be proporti- 4* 
orial, the Produtf of the two Extt earns, ^ Fou °* 
(i# e. of the ift and 4th Terms or Num- sVodSL 
bers) is always equal to the ProduH of the K ^ *** 
two Means, (i. e.) of the 2d and 3d for pS 
Terms* Namely, in both Cafes, the vingMww. 
Fadors are in eflfeQ: the lame ^ and con- ££jj? 
fequently, the Produfts mud be the fame. «*»/. 
For Inftance ^ 2 • (2 * j, i. e .) 6 : : 4 ; (4 
*j, /. r.) 12. And therefore, 2x12= 
6*4, becaufe 2 * 4 * 3=2 * 3 * 4. 

On the fore-going Property of Pro- j. 
portionals, is founded the R#/* af Pre- The Goi- 
portion, which from its great Ufe in all J^mS 
Arts and Sciences, is commonly call'd the Three #. 
Golden Rule\ as alfo the Rule of Three, "* 
from the three Proportionals given to 
find the Fourth. The Rule (lands thus : 
Of the three Terms or Numbers given, let. 
the Second multiply the Third, and the 
firfi divide the ProduS ; the Quotient 
will be the fourth Tr of art tonal fought . For 
Inftance ; Let the three Numbers given 
be 2, 4, 6 ; and for the Fourth fought, 
put Q- Wherefore, 2 : 4 : : 6 ; Q. Where- 
fore, by the fundamental Rule (given, 
$. 4.) 2 xQ— 4* 6. And therefore, for- 

afmuch 



L 
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JS^o afmuch as 2 -^=Q., it will follow alfo, 

that - — =0,, that is, 2)24(1 2, the fourth 

Proportional fought. For 2 .• 4 .• : 6 : 1,2. 

6. If the Proportionals be of two feveral 
otpiacing exte rnal Denominations, then they muft 
STTaT" be fo plac'd, as that the Firft and Third 
Golden ma y 5 e of one and the fame Denomina- 
**■ tion, and likewife the Second and Fourth. 

For Inftance .• Suppofing it be demand- 
ed, how much will be fpent in 565 
Days, at the Rate of fpending five Shil- 
lings in feven Days ; the Terms muft be 

d. s. d. s, 
. plac'd thus : 7 : $ : t 365 : Q. 

7. And if the Proportionals be exprels'd 
jwthtrtf by more than two external Denominate 
'** f ' me - ons, then they are to be redue'd to Two, 

Thus, fuppofing it be demanded, how 
much Money one fhall fpend in a Tear, at 
the Rate of five Shillings a Week, the 
four external Denominations here given, 
(viz. Money ; Shillings, Tear, and Week,) 
muft be redue'd to Two, viz. Shillings 
and 'Days, as iff the Inftance afore. 

8. If the Proration runs fo, that the 
Direa greater the Third Term is, fo much the 
JST**"' greater muft be the Fourth } or the lefs 
w *' the third Term is, fo much the lefs muflt 

be the Fourth •, then it is call'd diref? 
Proportion j and the fourth Proporti- 
onal 
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onal is found out by the Rule afore laid Chap XL 
down, §. 5. Thus, becaufe at what- v ~ 
ever Rate one fpends, the more the 
Time (which conftitutes the third Term) 
is, the more the Money fpent (which 
conftitutes the fourth Term) wffl be ; 
hence, in the fore-going Inftarice the Pro- 
portion is Dire& :, and confequently, the 
fourth Proportional is to be found by 
the Rule laid down, $. 5. Namely, 

d. s. d* / 365x5, . *\ s. I. d. 
7:5:: 365 :^ —j u e -J 260$ =13 . 8f, and a 

little over. 

If the Proportion runs fo, that the 9. 
greater the third Term is, fo much the indircft 
lefs muft be the Fourth ; or the lifs the SS^Z 
third -Term is; fo much the greater muft */ the 
be the fourth Term •, then it is call'd gjj^ 
indirect (or inverfe, or reciprocal) Propor- dircft. 
tion , and the fourrh • Proportional is 
found out by a Rule fomewhat different 
from the former, nameiy tHis _:;'fhe Pro- 
duel of the firft andfecond Terni being di- 
vided by the Third, the Quotient will be 
the fourth Proportional fought. For In- 
ftance : It has been found by the Rule 
of dired Proportion,- that (rotundey i j 7. 
or 260 Shillings Win ferve a whole Year 
(or 36 5 Days) at the Rate of five Shil- 
lings a Week. I would know, how long 

the 
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Chap. XI. the fame Sum will laft at the Rate of fix 
Shillings, or of four Shillings a Week. 
In which Cafe, the Terms muft ftand 
thus: 

5 : 36$ •* : 6 .: Q, or 5 : 365 ; : 4 : Q. 

Now becaufe k is obvious, that the 
greater the third Term is, fo much left 
the Fourth muft be, *. e. the more Mo- 
ney is fpent Weekly, the lefe Time the 
Sum 13 J. will hold out; or, as in the 
fecond Cafe, the le(s the third Term is, 
fo much the greater the Fourth muft be ; 
u e . the lefs Money is fpent Weekly, 
the longer Time the Sum 1 J /. will hold 
out : Hence it appears, that both thefe 
laft Inftances are to be work'd by the 
Rule of indirect Proportion; Namely, 

CASE L 

» 

s. Dayt. s. f 36$ x ?, . \ Days, 
$ : 365 : : 6 \ * '• e -J 304^ 



CASE II. 



Bays. 1. f %6% x ; t . \ Days; 
1 K>% : : 4 ••\~T~ '- V 4tf*.J 






If 
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If die Operation be duly performed Chap. XL 
according to the Rule of dire£fc Proporti- ^^V^ 
on, then the Produft of the Extreams j^^ 
(as is afore obferv'd, §. 4.) will be e- rfmrkmg 
qual to the Produft of the Means. Thus, **■ *^ ft 
in the Example, (§. 8.) of direft Pro- inpSimi 
portion. 

♦ • * 

■ > * 

365* 5=1825 =ra6o^x 7 . 

If the Operation be duly performed ac- 1 1. 
cording to the Rule of indireft Proporti- The Proof 
on, then the Produft of the firft and fe- fJZui 
corid Terms, will be equal to the Product indircd 
of the third and fourth Terms. Thus, **«*"» 
as to the Inftances (contained, §. 9. ) of 
intiirfc& Proportion. 

365*5—1825=304^*6: 
And 365*5r=i825=r456^x4* 

It is worth Obfervation, that although i 2 « 
the Rule of dire£fc Proportion, < be fome- n$ rmU 
what different from the Rule of indireft g^Si 
Proportion m y and alfo the Proof of the founded 
former, be fomewhat different from the ^J^ f 
? Proof of the latter ; yet, both the Rule dtrJrrn 
t of indire£fc Proportion and ijs Proof, de-/*""*- 

?ehd on the Rule and Proof of direflt 
'ropqrtion. For indire& Proportion is 
turn'd into Direct, by making the third 
Term of the former to be the hrft Term ; 
upon which the Operation and* Proof of 

indirect 
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Chap. xi. indireQ: Proportion, will appear in Efie& 
^^^^tobe the fame with that of dired Pro- 
portion* Thus. 

■s. Day St s. Days. 
Indirect Proport. 5 : $6\J s 6 : 304^ 

j-. j. Days. T>ays, 
Dire& Proport. 6 '• 5 f : 365 : 5*47. \ 

Wherefqce* . . I 

Proof of indir. Proport. 3£f*S=$<H^*6 i 
Proof of dire£fc Proport. 365 * 5=304^ *■€: 

,a. Hitherto we have fpoken of the ft* 
of th$ gle Rule of Proportion, or the Rule of 
~™p^ d Three, namely, when no more than 
Proportion, thret Terms are given. It is now to be 

obferv'd, that if the firft and third Terms I 

have any Circumftances annex'd to them, 

and confequently there be more than 

three Terms given, then it is call'd the . 

compound Golden Rule, or the like 5 for- 

afmuch as fuch Queftions confift at ledft 

of two Proportionalities^ and fo may be 

fblv'd by working the fimple Rule Twice* 

For Inftance : 

14. If four Men in three Months fpend 

<*» E * amm twenty Pounds, how much wiB fix Men 

iirca ' ' fpend in twelve Months, at the fartie 

compound Rate ? The Terms muft ftand thus / 

Men. Months. I lien. Months. I 

4 .•' 3 : 20 : : 6 : 12 : Q, 

Which 
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Which may be refolv'd into thefe two Chap.xr; 
tingle Operations, both Diredt, viz. c/ p VN* 

Men. I. Men. ^20x£ v /. 

4 : 20 •• •• 6 : \~^—J 30. 

Months. 1. Months. ?0xI2 \ /. 

And 3 .• 30 : ; 12 V f — j— =Ji2& 

But there is alio another Way of *?. 
Working the fame, namely, by reducing jjj"^ 
the Terms given to Three, and fo per- mrhSg 
forming the Operation of the fingle Rule tk *fim* 
but once.. Thus, 

4 •• 3 - # 20 • : 6 : 12 .• Qt, may bereduc'd 
toi2f/.^.4 x 3;.-2o:t72^f. i2x.6j:Q. 

And then 12 .• 20 .• 1 72 •■ f — —=z*\x 2 o. 

Whence it appears both Ways, that 
the Q^or Number fought is 120. 

Ptoceed we now to the indire£t com- j& 
pound Rule. Suppofe then, 36 Shillings AnExam* 
will maintain three Men for fix Days-^yjf* 
j how long will 180 Shillings, (i. e. 9 l/j^nd 
: % maintain nine Men at the fame Rate ? RuU * 
Anfwer, ten Days. For firft let us place 
the Terms rightly thus, viz* 

s. Men. Bays. /. Men, Days. 

36 / 3 i 6 i .* 180 : 9 • * Q« 

B, Then 
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Ch. xr. Then by the fingle direft Rule, work 
V ^ VV/ thus: 

s. Ddyt. t. f tiox6, . \ D<«3fx. 

36 .' 6 •' : 180 : \~s6~ J ?o- 

And afterwards by the fingle indirect 
Rule, work thus .• 

Metti Days. Men. Days. 
3 .• 30 .* : 9 : 10. 

Or the Terms given may be reduc'd to 
Three, and the Number fought may be 
found by once Working according to the 
(ingle indirect Rule ; Thus, 

540 (i. e. 180 x 3) : 6 / : 324 (i. e. 36 x $>) : 10, 

And this may fuffice concerning the 
Golden Rule, ( efpecially fo caliMJ whe- 
ther Single or Compound, 
1 7. The Rule of Society or FeUow[hip y is in- 
of the j ee d no other than the Golden Rule, 
FeUoS- apply'd to Fellowfhip, or fas it is now 
ftip- a-days more frequently ftill'dj Partnerfhip 
in Trading, or the like. For thereby is 
found each Partner's Share in the Gain 
or Lofs, in Proportion to his Share in 
the common Stock. Namely, the Rule 
is this : A$ the common Stock is to the 
common Gain or Lofs, fo is each Tartner's 
Share in the common Stocky tti bis Share in 

the 



6c 


• 
• 


12. 


So 


• 
• 


IO. 


40 


4 
• 


8. 
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*fc* common Gain or Lofs. For Inftaflce .• C ^J^ 
Of three Partners, one puts down 60 /. 
another 50/. and the third 46/. fo, that 
the common Stock is 150/. whereby, 
fbppofe to be Gain'd or Loft 50 /• It is 
demanded, what miift be each Man's 
Share in the Gain or Lofs. Which is 
found thus : 

Common . Common Shares in Shares in 
Stock. Gain or Stock. Gain or 

Lofs. Lofs. 



150 : 30 



Proof 150 30 

The Proof of the Operation coiififts iri 
the particular Shares in the Stock, ma- 
king up the whole Stock ; and the parti* 
cular Shares in the Gain or Loft* making 
up the whole Gain or Lofs. 

If, befides the particular Shares them* 18 . 
felves, Confideration be had of the Times °f th * , 
of putting down the' Shares, as is requi- ^ p °™ 
fite when the Shares are not put down ^iiowjhif. 
together ; then it is calPd the compound 
Rule of Fellowlhip, and k perform'd ^s 
the compound Rule of direft Proportion* 
Namely, fuppofing there be three Part- 
ners* one of which puts down 10 /• for 

I d four 



7 
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Chap. XI. four Months, another 12 1. for 2 Months; 

"^^ and the third 20 /. for one Month j and 
thereby be Gain'd 40 Shillings, or two 
Pounds. What muft be each Man's 
Share in the faid Gain t 



Sum of com- 
mon Stock, mul- 
tiply 'din to con> 
mon Gain. 



84 



Particular Shares 
x partic Times. 



Sum of 
Gain. 



Particular- 
Gains. 

8o> 



40 : 



2 . .• •* «4 * 



Proof 



20 



84 







62 



84 



2; 



19. 

The Rule 
of Alliga- 
tion, and 
of Falfe, 
tvby here 
omitted. . 



2©. 

Dired,Al 
tern, In- 
verfe, 
Com- 
pound, 
Divifive, 



As for the Rule of Alligation, k being 
not of frequent Ufe, efpecially to Gentle- 
men, it is here pafsM by. And becaufe 
what may be done by the Ruleof IW/^may 
more eafily and uni verfally be done by^ the 
Rule of Equation in Algebra y it likewife is 
here omitted \ but fet down under the 
Ruleof Equation by Way of Annotation. 

Proceed we therefore toobferve, fwhat 
is of much greater Ufe in Mathematich, 
viz.) that if four Quantities be dircfflj 
Proportional, they will be fo likewife 
Alternately and lnver[ely % and Compofi- 

tivety 
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txvely> and Dwifively^ and Converfeh. and Cl »p- XL 
Mixtlj. For Inftance .- ^v*v 



A 

8 
A 
S 



fA+a 

Compoun-J ~r~4 
4ed Propo. . A+ B 

l8 +6 



Dire# 
Proport. 

Altern. 
Proport. 

InVcrfe 
Proport. 



a 

4 
B 

6 

A 

8 



Converfe, 
and mixt 

*-» as** 



4 



• • 



Or, 



Divided 
Proport, 



r A- 

8- 



1 



Converfe 
Proport. 



A- 
8 

r A 

S 



-a 
■4 

•B 
-6 



B 
6 

4 



<?• 



• • 






Or, 



B 

6 



A±a 
8+4 



• • 



• • 



For in 
each Cafe, 
the Pro- 
duaof 
>. the Ex- 
treams, it 
equal to 
the Pro- 
du<a of 
the Means 



• * 



Or, 



• p 



a 

4 



A ; A+B 
„ 8 : 8f<5 .. _,. ,^ 

I A-f-tf ; A — * : : B~f-£ ; B— b 

Mixt Pro- 1 8 +4 : 8 ~4 •*• 6 +3 : 6 — 3 
portion, f . , 0r » 

*^ J A+B : A— B .• :*f £ : a-b . 

lS-t-6 .• 8—6 .• ; 4-4-3 ; 4— 3 j , 



I J 



It 
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Ch- XI. It is next to be obferv'd, that Propor- 
****** tion is diftinguifh'd into Arithmetical and 

^^Gecn$etricah . . , 

two-fold. Arithmetical Proportion is, when the 
32- Terms do exceed one the other, by ha- 

S h p™ C - v * n S f ^ e ^ ame Number added to (or fuh- 
l porthn° 9 ' /Ira ffed from) them. And it is fo term^| 
what. becaufe Numbers calPd in Greek 'AgiS/to*, 
do exceed one the other in their natural 
Series or Order, according to this Pro- 
portion, viz. i,(i-}-j=) 2, (a-f-*=) g, 

0-fi=) 4 , (4+1=) 5> &- f 

23. Geometrical Proportion is, .when the 
peometri- Terms do exceed one the other, by be* 
SX: ^multiplied (or divided) by the fame 

Number. Thus, 2,(2 * 2=1)4,(4* 2=)8, 
(8*2=) 16, (16 x ?=) 32, (6r^) arefaid 
to be inGeometrical Proportion •, name- 
ly, becaufe Geometrical Numbers, i. e. 
Squares, Cubes, £$c. (of which in the 
following Chapter) are in this Proporti- 
on one to the other, 

24. It is alfo to be known, that in any 
Th < Ahtt ' d two Terms, whether of Arithmetical or 
tonfe-™ Geometrical Proportion, that which is re- 
quentw a ferr d to the other, and is wont to be 
bEF* 9 P la c'd Firft, is thence called the Artec* 

dent) the ofher the Consequent. Hence 
all Numbers, whofe Antecedents ftand 
alike to their refpefHve Confequents, 
F? proportional one to the "other: 




* * » > 



& 
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Whether in Arithmetical Proportion, as Ch - XI. 

uint. Conf. Ant. Conf. Ant. Conf *" \*~sf>*J 

7 .• 4 •* • 12 : 9 ; : 20 : 17,65^5 Or 

Ant. Conf. 

tin Geometrical Proportion, as 2 : 6 : : 

-rf»*. Co*/ Ant. Conf. 

: 9 .• : 4 2 12, 5ifc. 

And if in either Proportion f that 25. 
Term, which was afore the Consequent, Continual 
be Continiii, or prefently made the Ante- ^Ztat 
cedent^ then the faid Terms are faid to 
be in Continual Proportion ; as in Arith- 
metical Proportion, 4 : 7 : : 7 : 10 ; and 
in Geometrical Proportion, 4 .• 8 : : 8 : 16. 

Again, if the faid Continual Proporti- 2d. 
on, whether Arithmetical or Geometrical, p ">grcffi- 
either aftually (progreditur, I e J pro- ° nf 
ceeds, or is conceived to proceed beyond 
four Terms, then it is peculiarly ftiPd 
ProgreJJion. Thus, 2 •• 4 : 6 : 8 •• 10 : 1 2, 
£ifo conftitute an Arithmetical Progrefli- 
on j and 2 : 4 .• 8 ; 16 : 32 : 64, c^, 
conftitute a Geometrical Progreffion„ 

In Arithmetical Progreflion, any Term 2 7. 
recjuir'd may be made (without making To find 
all the Antecedent Terms) by (f ) adding JKjgj 1 

I 4 the metical 

Progrejpon. 

(t) The Rule may be denoted in (hort by Symbols, 
l m t viz.. T=DX+-« ; where T denotes the Term fought, 
£ itsDiftance from the firtt Term, X the Difference of 
to Terms, DX the Diftance multiplied into the Diffc- 
wnce, « the firft Term. 
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Chap.XI.thefirftTermtotheProduaof the Di£ 
W " VN ' ference, (i. e. the Number whereby all 
the Terms exceed one another,} multi- 
plied into the Diftance of the Term re- * 
quirM from the Firfh For Inftance • In 
this Arithmetical Brogreflion, 2, 4, 6, 
§2>c* whgre the firft Term is 3, and alfo 
the Difference of each Term is 2, I 
would know what will be th$ twentieth 
Term; whofe Diftance confequently 
from the firft Term is 19, Wherefore, 
19 x 2=38, and 38+2=^40. Which there- 
fore will conftitute the twentieth Term 
required in the Progreflion proposed. 
2?. The Sum of any Arithmetical Progref- 
x*find fion, is found by (J|) multiplying the 
^!SSib- Sum of the firft and laft Terms, into the 
tneucai Number of all the Terms, and dividing 
*r*"jim t h e p r0 d u a by 2. . For Example; Sup- 
gofe 20 Stones were each placed at a Sta- 
tute Pole's Diftance pne from the other, 
find the firft likewife a Pole's Diftance 
from the Place, whither all the Stones 
were to be brought fingly in Order one 
after the other. It is demanded, how 
much he would go in all, that fhoiild 

thus 



(fl) TheRulemaybeexpreftin (hortby Symbols, thus, 

viz. Z==T3-~L-i where Z denotes the Sum, * the firft 

2 
Term, * the Laft* *+•" the Sum of the firft and laft 
Terms, T the Number of Terms./ 
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thus bring the Stones to the fa id Place ? Chap. XL 
Anfwer, 420 Poles Length ; which make s ^ srs ^ 
pne Statute Mile, and 100 Poles (i. e. 
two Furlongs and an Half; over. For in 
going from and coming back to the Place 
in order to bring the firft Stone, he will 
go two Poles Length ; and in going and 
coming in order to bring the fecond 
Stone, he will go four Poles Length; 
and likewife in order to bring the third 
Stone, he will go fix Poles Length, &c. 
Whence it is evident, that 2 will be the 
firft Term of this Progreffipn, and alio 
the Difference of all the Terms from each 
other. And confequently it will be 
found by the Rule in the fore-going 
Se£tion, that in going and coming to 
bring the twentieth or laft Stone, he will 
go 40 Poles Length. Which being 
known, the Sum of all he has gone in 
bringing all the faid Stones to the faid . 
Place, may be found by the Rule de- 
li verM here in this Se&ion. Namely, 
24-40=42, and 43*30=840, and 
2)840(420. 

Any Term of Geometrical Progreflion 29. 
i^fqund thus. Having made fo many as To ^ d 
you pleafe of the firft Terms of your ^Gco- m 
Progreflion, by continually multiplying metrical 
the fore-going Term into the given Ra- * ro i rt $ on 
tio x (1. e. the common Number, by 
\ T • •" which 



1 2 1 The Tounz Gentleman s 

Cr ^'^\ which each Term of the Progreffion is 
' multiplied to produce the next following 
Term,) number the faid Terms accord- 
ing to their refpe&ive Order, the Figures, 
whereby the Terms are thus numbered, 
being calPd their Indices. Then add to- 
gether any two Indices, whofe Sum le£ 
fen'd by One, will equal the Index of 
the Term fought. The two Terms* 
which ftand under the two Indices, Ifo 
added together,] being likewife multipli- 
ed one into the 'other, and their Produ£k 
divided by the firft Term, the Quotient 
will be the Term fought. For Inftance ; 
Suppofe there is Occafion for a Geometri- 
cal Progreffion, whofe firft Term fhall 
be One, and its Ratio 2, and wherein 
the 24th Term is principally to be 
known. Hereupon I make fome of the 
firft Terms, and write them and their 
Indices, as follows.* 

Indices, 12345 6 7 8, &c f 
Terms, 1. 2, 4. 8. 16. 32. 64. 128, &c. 

Now, becaufe no two of thefe Indices 
put together, and lefTen'd by One, will 
make 24, the Number of the Term 
fought, therefore I firft find the 12th 
Term ; Namely, becaufe the Indices 
6+7 — 1=12, therefore I multiply 64 

by 
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by 52, and the Produft is 6\ 9Jj3^2' 

9048 ; which (becaufe the firft %} * y ^ rsJ 

Term, whereby it is tobedi- 128 

vided, is one) is alfo the 12th »9 2 , 

Term fought. 2048 

Having found the 12th Term, I pro- 3°- 
ceed next to find the 13th Term, (be- ^/kZf 
caufe thefe two together will give me 
the 24th Term fought). Now the In- 
dices 6+8 — I=:I $> therefore 
I multiply 128 by 32, and the " 8 
Produ£t is 4096 ; which for _il 
the Reafon afore affign'd is al- *>6 

fo the 1 3th Term. -^i 

v 4096 

Having thus found the 12th and 1 jth ?*• 
Term, becaufe the Indices i2+-ig — 1 T ^f r th9 
=24, the Number or Index of the Term/*,™. 
requir'dj therefore I multiply 6 
4096 by 2048, and the Pro- JJs 
duft 8588608 (for the Rea- ~^ 
fori afore affignM , without 16384 
any more ado) is the 24th _^Ig2_. 
Term, or the Term fought. — 2 

The Sum of any Geometrical Progreffi- ^ 
on is found thus : (*) Multiply the laft thcSum . 

Term 



p- 



(*) The Role may be expreft in fhort by Symbols, 
thus, t/k. Izz zfat—ttq . Where Z denotes the Sum, « 

the firft Term, £the fecond Term, * the lad Term, *f 
the Square of the firft Term, §>» the feconil Term multi- 
plied into the laft. 
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2X£J. J erm by the Second, and from the Pro, 

*f*»y outkf fubftrad the Square of the firft 

Geomc- Term. Then by the fecond Term, lef- 

^"'^P'dbytheSub/iraaioHof the firft Term, 

divide the Remainder, and the Quotient 

will be the Sum of the Progreffion. For 

Inftance: 2. 4. 8. 16. 3 a. are fo many 

Terms of a Geometrical Progreffion- 

which added together, make 6*2. And 

fo much they will be found to make by 

Working according to the Rule here laid 

down. viz. 32x4=128, and 128—4 

=124, and then 124 divided by (4 2 

*". *.) t will give 62. 

33- „ Having thus (hewn, that the aforefaid 
jinExam- Rule holds true, I fhall now (hew how 

fJJ:: h 3 ^ fame &«k is folv'd that common 
Queftion, viz. what the Price of an 
Horfe will amount to, fuppofe he be 
fold at the Rate of a Farthing for the 
firft Nail, two Farthings for the fecond 
Nail, four Farthings for the third Nail 
andfoon, doubling the Price of each 
Nail, for as many Nails as theje be in all 
his four Shoes, fuppofing the Nails to 
be m all 24, viz. fix i a each Shoe, 
Now, according to the State of this 
Queftwn, it is evident, that the firft 
Term of the Geometrical Progreffion re- 
lating thereunto is One, and the Ratio- 
of the feveral Terms in the faid Prqgref- 
hon is 2, as in $. 29. whence it follows, 

thac 
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that, according to the Rule, §. 29, forCfap.XI* 
finding any Term in Geometrical Progref- v- ^^ w 
fion, the lalt or 24th Term of the Pro- 
greffion relating to this Queftion, muft 
be (as is found, (§. 31,; 8388608. 
Wherefore, according to the Rale, ($. 
33,) for finding the Sum of any Geome- 
trical Rrogreflion , the Sum here required 
muft be this, viz. 1 677 7 2 1 5 Farthings, 
which by Reduction will be found equal 
to 17476 /. 5 s. 3 d. 3 q. much too great 
a Price for the bed of Horfes. 

Nay, fuppofing only a Pin to be paid 34." 
for the firft Nail, and confequently for *» r '*< r ^ 
the 34th Nail to be paid 16777315 Pins/ iJam ' m 
and the faid Pins to be worth no more 
than a Groat a Thoufand ; yet it will 
appear by ReduBion, that, according to 
this Rate, the Price of an Horfe fo fold, 
will amount to 279/. 12 s. 4 </, and up- 
wards ; a fufficienr Price for the beft of 
Horfes. And thus much for fuch Rules 
of Arithmetic^ as relate to Proportion. 



\ 
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Ch.XIL 

CHAP. XIL 

Of the Extra&ionpf the fquare and 
cube Root. 



t. llY a Root is fignified any Number or 
^Root, JQ Algebraical Quantity, from which 
Kicr* more or lefs multiplied into it {elf do 



vhtt. arife Produ&s, which are diftinguifh'd 
(from other Produ&s arifing from the 
Multiplication of two different Numbers 
or Quantities one into the other) by the 
•Name of Powers. Thus, j is (aid to be 
the Root of 9, and 27, i$d becaufe 
3x3=9, and 3 * $ * 3=27- So A is faid 
to be the Root of A A or A% and of 
AAA or A*. &fr. becaufe A*A=AA, 

A*A*A=AAA. 

$ # As often as any Power involves its 

thi Di- Root, fo many Dimenfions the faid Pow- 

k*T%" 9 faid to be a Power of two Dimenfions 5 
w<*. 27 Q. e. 3 x j x j) of three Dimenfions, 
£5fr. So AA or A* has Two, AAA or 
A* has three Dimenfions •• Where it is 
alfq to be obferv'd by the Way, that in 
A% A', fcfc. the vertical Figures are 
from their Ufe, call'd the Indices of the 

Dimenfions. 

» 

Each 



Extra&ion of Roots. 12 j 

Each Power Is diftinguifh'd by a f>ecu- Ch XIL 
liar Name, according to the Number of ^^j^ 
its Dimensions. Thus, A' or 9, is cal- ? he * p " ccu _ 
led a fecundan Power, or a Power of HarNames 
the fecond Order, A' or 27, a tertian § £{™ rs * 
Power, or Power of the third Order, taken. 

The feveral Powers do alfo borrow 0- 4* 
ther Names from Geometrical Quantities. °'^^ 
Thus, a ' Root is otherwife caird by a ™lmcs of 
Geometrical Name, a Side j a fecundan the * 6W ~ 
Power is otherwife calPd by a Geome- eru 
trical Name, a Square ^ a tertian Power, 
a Cube, (*) &c. Hence, A$ is the fame as 
AAorA\ Ac the fame as AAA or A 3 , 
£jfc. And 9 is faid to* be the Square, 27 
the Cube of 3, which is call'd the Side 
of 9 and ,27, £$c. 

It was obferv'd, Chap. 9. J. ' 1 3, that 5* 
the two Examples of Algebraical Multi- A , th ** 
phcation therein contain'd are of great derftand- 
Ufe, when thoroughly underftood ; for- ingof &v 
afmuch as thereby the Extradion of the jJ|J5j£ 
jfquare and cube Root is rendered more cation, u 
eafy to be apprehended, and confequent- £* r £! 
ly to be performed. Namely, the Pro- wardTthe 
duft of A+E. multiplied into A+E, Extracti ; 
(Example 7,) wz.Aq+2AEr\-Efr fhews f q n j{ 
the feveral Members or Parts, whereof **ot. 

confifts 



-*-■*•**[ 



(*) Sec the following Names and Charatf ers in Notes to 
Chap, p. of my Latin Arithmetick. 



I 
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Gh. XII confiftsthe Square of any binomial Root* 
t/ W /. e . of any Root confiding of two Fi- 
gures or Quantities. For A^-f 2AE+E^ 
exprefs'd in Words, denotes thus much, 
viz,, that the Square of every binomial 
Root is made up of (A^, /'. e.) the Square 
of ( A, /'. e.) the greater Figure or Quan- 
tity, and of (Eq, i. e.J the Square of 
(By i. e.) the leffer Figure or Quantity 5 
and alfo of (2 AE, /. e .) the Double of 
the Produft of both Figures or Quanti- 
ties, multiplied one into the other. 
6. In like manner, the Produft of 

ufthfix- Af+aAE+E^r, multiplied again int6 
mffion*/the Root A-^E, {Example 8,) viz. 
Jj^cnbc Ac+3A^E+jAE^-f Ec, fhews the fe- 
veral Members , whereof confifts the 
Cube of any binomial Root. Fdr 
At-f- 3 AjE+J AE0+Ec,denotes in Words 
thus much, viz. that the Cube of every 
binomial Root is made up of (Af, /* e.) 
the Cube of (A,) the greater Figure or 
Quantity, and of (Ec, /. ?.) the Cube of 
(E,) the leffer Figure or Quantity 5 and 
alfo of (3A2E, /• ej) the Triple of the 
Produft of the Square of the greater 
Figure or Quantity, multiplied into the 
Leffer •, and likewife of (3AE2, /. e$ 
(he Triple of the Produd of the Square 
of the lefs Figure or Quantity, multiplied 
into the Greater. 

from 



Extra&ion of Roots, 129 

From what has been faid, appears ^Oxj 
lufficiently one Excellency of Algebraical ^j/* 
Operations j inafmuch as any Operation «#Excei- 
rightly performed, ferves as a Rule for lency of 
perforping aU other Operations of the Algc 
like Kind :, and that too fuch a Rule, as 
the Underftanding may much fooner ap- 
prehend, it being exprefs'd by a few 
Symbols or Characters lying all in one 
View, than when the fame Rule 2s run 
out into a Multitude of Words ; neceflk- 
ry indeed to exprefs it, but yet Con- 
founding, rather than informing the Un- 
derftanding. For which Reafon I choofe 
to teach the Manner of Extrading the 
fquare and cube Root, by the faid Alge- 
braical Symbols, rather than by Words, 
in the following Part of this Chapter. 

Whereas, then it has been (hewn, how , 8. 
any binomial Root, denoted by A+E,***** 
being multiplied into it felf produces a{^ n g 
Square, confifting of three feveral Mem* the fquare 
bers, denoted by Atf+2AE+E? ; it*°£ it 
hence becomes not difficult, having the confifisbut 
Square of any binomial Root, denoted of J™J l * 
by A^-f-SAE-fE^, to refolveit into its g*w£ 
Root, or as it is commonly exprefs'd, to tits - 
extract its Root, denoted by A-j-E. 
Namely, fuch a Square is refolv'd, firft 
by taking out of it hq> and taking A for 
the greater Quantity of the Root fought ; 
and then dividing the next Member SAE 

K of 
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Cb. XII. of the Square, by 2 A the Double of the 
</W> greater Quantity,- and taking the Re- 
mainder E for the iefs Qpantky of the 
Root fought. For E being multiplied 
by 2 A, makes 2AE ; and E*E, makes 
E*. And 2AE+E7 be,n S fubftraated 
from the Refidue of the Square, after 
that A<7 is taken away, there remains 
Nothing. Wherefore, A+E is the Root 
fought. For Inftance : 

Af+aAE-f % (A-4-E 
SubHraft A? 

Divide by 2A) o+aAE-J-Ef 

aAE-fEf 



So in Numbers. For, fuppofe the 
zJL Square 144 » be propos'd, * order to 
^A-'* find its Root j I confider, (according to 
£££■ what has been obferv'd,) that it confito 
Numbcn. of three Members, anfwering to thete 
Three, w* Af.aAH, andBf; of which 
Etf (according to the Order of thefaid 
Members, and what is ffluftrated bv Ex- 
ample VIU Cbaf. 9. $• 13) refers always 
to the right-hand Figure, and the other 
two 2AE and A?, to the two next fol- 
lowing Figures of the Square in their re- 
fract Order. Whence it is ufual to 
diftinguifh any Square into its «£g£ 
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Members, by putting a Point under the Q* XI l 
right-hand Figure firft> and then under y *^ sr ** 
every other Figure in Order, as 1449 



• • 



and then to proceed to the Extraction of 
the Root, as follows .• 

EXAMPLE I; 

Squareprtpos'd 144 (te Rootfoo^m 

Sub. Aj* (*. #. the grcatcft Sq. in i) • . . x 

zA)iAE(E.. 1) 044 
*AE=4} 

J^f*> SuWhaa..44 

■ ■ c — *>* - • 

44) 

EXAMPLE U. 

Square ptopos'd 3149 (57 Root fongkt. 

Su. A J, ('• '• the biggeft Sq. in 34) • • .15 

1 m 

xA) 2AE (E . . . xo) 749 
lAE 70 ^ 

** 49 > Subftraft 749 

749 

It is to be obferv'd, that, if the Square 
proposed confifts of more than four Fi- 
gures, then the Root to be extracted 
will confift of more than two Figures $ 
and the fore-going Operation is to be re- 
peated, as in the following Example. 

K 2 EX- 



Ch. XII. 
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Squ. propos'd . . 317 i 8 4 (57* Root fought. 

• • r 

*5 



IO. 

Of Ex- 
tracting 
the cube 
Root. 



2 rSubftra<ftA$ 

t 

^J zAE... 70) 

*%< Eq.. . 49L 

* — c 

749) 



iA) iAE(E.... 10) 771 



Subftradt.. 749 



< V 



lA) lAE (E.. 114; "84 



aAE . . 118 



• • • • 



H84 




Subftraft ... > 1284 



The only Particular here obfervable 
is, that having found the two Figures 57 
of the Root fbught, by the firft Operati- 
on } in the fecond Operation, both the 
faid Figures are to be efteem'd as A, and 
the third Figure 2 of the Root is to be 
efteem'd as E. And if the faid Root did 
confift of four Figures, and fo the Ope- 
ration were again to be repeated, theii 
all the three Figures here already found 
are to be eft eenra as A, and the Fourth 
to be found as E. And fd on. 

As before has been fhewn, the Method 
of Extra&ing the fquare Root of a com- 
mon Number, by the Algebraical Square 
Aq^iAE^ty ; fo we proceed now to 
fhew, the Method of Extracting the cube 

Root 
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Root of any common Number, by the ^ xn 
Help of the Algebraical Cube Ac-{- "* 
^A^E-fgAE^-fEc. Namely, this Cube 
is refolv'd, firft. by taking out of it Ac, 
and taking A (the Side of Ac) for the 
greater Quantity of the Root fought ; 
and then dividing the next Member 
£A?E by 3A£, and taking the Remainder 
E for the lefs Quantity of the Root 
fought. For E being multiplied by the 
Divifor ^Af, makes jAE/, and E?x 

2A=3AE7,andExE*E=Ec. But now 
3 A^E-j- 3 AE^+Ec being fubftra&ed from 
what remains of the Cube after that Ac 
is fubftra&ed, there ' remains Nothing. 
Wherefore, A+E is the cubical Root 
fought. For Inftance : 

* Ac-HA?E-r3AEg f Ec (A+E 
Subftraft Ac 



Divide by \ o-HAgE-H A£g+ Ec: 
2 A , J 3A}E-t 3AEg+E«\ 



So in Numbers. ••• For, fuppofe the ,f » 
Root of the Cube 1725 to be demanded. J^/'Zd 
I confider it confifts of four Members, h*» E*- 
anfwering to thefe four, viz. Ac, gA^E, ^Sb«s. 
gAEj, and£c; and that fo, as Ec be- 
longs to the right-hand Figure 8, and fo 
the.ceft 3AE2, %h<fi, and Ac to the o- 

K 3 ther 
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Ch- xn. jhCT three Figures in Order. Whence, 
' ~~* as it is ufual, I diftinguifli the given Cube 
into the faid tefpe&ive Members, by 
pointing the right-hand Figure firft, and 
then every third Figure, as 1728, and 

To proceed to the Extra&ion of the 
Root, as follows : 

EXAMPU IV- 

I7l8 $* 



• • 



PubfcA*, ('.*• biggeftCobcin i) . . . * 
ltiq) 3A1E (E * . . 3) 0718 
3%*" r Subftrad.. 718 



•-•"' 



7*8 



+mm 



EXAMPLE V- 



• • 



fifML At, (». #. biggeft C«boia i8j) . . . 115 

iAf) tAfE (E i . : . j5 601& 

;A|E jij } 

#■*♦•• 343 V j - ■, 

60193 \ - '* 



EX' 
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Ch. XII. 

EXAMPLE VI. 

187149148(571 

• • • 

fSu.A*,(i.*. biggcftCubeini87) ... 115 



c< 



3 A«) 3A5E (E 75) ««49 

3A«E=jis \ 

3A fc 7 U3 > Sobftr * a «»« 



3 • 3 A iE=J 1 S 



3 Atf) 3A^E (E . . j . . 9747) 1^6248 

3AjE=ip494 J 

3 AEp 684 f Subftra<a 6l4 g 



1956248' 



The only Particular here to be ob- 
ferv'd, is the fame with what #as ob- 
ferv'd in Reference to the fquare Root* 
Example 3 ; nadiely, that having by the 
firft Operation found the two Figures 57 
of the Root fought, both the faid Fi- 
gures in the fecond Operation are to be 
efteem'd as A ; and the third Figure a rf 
the Root is to be efteem*4 as E. Ahd 
if the faid Root did conGft of four Fi- 
gures, and fo the Operation were again 
to be repeated, then all the three Figures 
" already found are to be efteem'd as A, 
and theFourth remaining to be found as E. 
And fo on, according to the Number of 
the Figures, which the Root confifts of. 

K 4 If > 
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Ch XII. If ? after that the ftjuare or cube Root 

^C^ ^ as ^en Extracted out of any Number 

^furd proposed, according to the fore-going 

*oot, Rules, there remains any Part of the faid 

v>ht. >j um ber ; then the faid Number is not 

an epaft Square or Cube, but fo much 

over as is denoted by what remains of 

the faid Number. And it often happens, 

that in mathematical Operations, there is 

Occafion to look on fuch Numbers or 

Quantities, as Squares or Cubes, which 

yet are not fo j and confequently, whofe 

Roots can't he exfreft in Numbers, 

(whence they are caird (f^furd Roots,) but 

are wont to be denoted thus, viz. y^* 



2 



* 



or j6 y or fimply ^6, denotes the ^.oot 
of the Number 6 taken as a Square, In 

3 

like manner, </c$, or v/6, denotes the 
Root of the Number 6 taken as a Cube. 
And therefore, the Square of the furd 
/6 7 is 6 ; the Cube of the furd <s/c6 9 is 

ikewife 6 j and fo of any other Surd. 

■ iii . * ■ 

(t) I have not met with (a$ I remember) any Writer, 
that gives an account of the Reafon of this Name, It is 
well known, that Surdus in Latin denotes one Deaf. And 
therefore I can't think of a bptter Reafon, why a furd Root 
fhouldbe fo called, than that becaufe it cant be exfrefi in 
Numbers, and confequently cant be truly pronounced, or 
beard pronounced by any other, any more than by a Deaf 
Man. Much after the fame manner as we fay a thing is Ab* 
furd, becaufe it is fo Irrational, as it is not fit to be heard: 
•Which puts me in Mind thuft furd Root is likewife agree- 
able to this laft Obfemtion, othcrwife calTd an Irrational 
&*ot, K ' ' •'• " • ..-...•. i 

A* 



Extratfion of Roots. 

As a Fra&ion is fquar'd or cub'd, by 
Squaring or Cubing its Numerator and 
Denominator; fo a quadratick or cubical 
Fraction is refolvM into its Root, by re- 
folving its Numerator and Denominator 
into their refpe£fcive Roots, Thus, the 
Square of j is ±, the Cube of | is T * r . 
And on the other Hand, the Rpot of the 
Square J, or of the Cube A is -J-. If the 
Root of the Fra&ion can't be extra&ed, 
or exprefsM in Numbers, then 'tis calfd 
a furd Fra&ion -, as the Root of t taking 
it for a Square, is ^ ^ the Root of t ta- 
king it for a Cube, \%</c\. 

The Squares and Cubes of the nine 
Digits or (ingle Figures ought to be (b 
well known, as that at the bare Sight of 
them their refpe&ive Roots ihould be 
perfe&ly known. To which End the 
(aid Digits are here fet down, with their 
refpeftive Squares and Cubes on their 
Side. 



'37 

ch.xir. 



Hoy) to 
oxtrattth* 
Root of a 
quadra- 
tick or cu- 
bical Fric- 
tion* 



14. 

Of the 
Squires 
and Cubes 
oftbenim 
Digits. 



Root. 

I 

.2 

3 
4 
s 

6 

7 
8 



Square. 
1 

4 

• 9 
. 16 

* *r 

• 3« 

• 49 

. 64 

. 81 



Cube. 
1 
8 

*7 
*4 

%\6 

343 
fix 

719 



Thefe Squares and Cubes of the nine 1 5. 
Digits, make up one of thofe numbering E f r f? l9n 
fyocfc, which commonly go by the Name J^lrlor 

0% cube Root, 
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Ch. XII. of Naper's 'Bones, as being of good U/e, 
•^TatV to g etncr with the other Rods or Bones, 
w<w* !af y in Extra&ing the fquare or cube Root of 
M»d quickly Number given. But the quickeft 
feS" S Method of Extraaing the faid Roots is 
mi tfpta- by the Help of Logarithms, as (hall , be 

&itat &** a la the laft Chapter of this Trea- 
tife. And thus much for the Extra&ion 
of the fquare and cubical Root. 



CHAP. XIII. 

Of Equation, or the Method offoV 
<ving Qutftions, by (what is 
1 calf d J the Rule of Algebra. 

ANY Queftion being propos'd, put 

T £ f\ A, or any other Vowel, to denote 

known the Quantity fought t as if it were already 

ST?,?*!!' known ♦, and put Confonahts to denote 

*h}»- the Quantities given* Or any other fuch 

$f£ ibt * ike Method may be made Ufe of, where- 

unknown, by the known Quantities may be diftin- 

guifh'd from the unknown. 

2. Then frame the feveral Quantities, 

An Equa- whether given or fought, according to 

Vurm'd the State of the Queftiqn proposed • and 

' out of the faid Quantities fo fram'd form 

an Equation 5 that is, compare the faid 

Quantities together, 'till you perceive 

fome 
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fomc certain of them to be equal to O Ch-'Xin, 
ther fome. v^y^ 

And becaufe in firft forming an Equa» _ 3* 
tion, the known and unknown Quanti j^HJ 
ties are generally mixt together ^ there- » *< &pa- 
fore, the next Thing to be done is, to SHUT 
to reduce the Terms of the Equation, as known » 
that the known or given Quantities may JJf ^ 
make one Part or Side of it ; and the ""' 
unknown or fought Quantities the other 
Pkrt or Side* And this is to be done af- 
ter this Method and Order. 

Firft, If the Quantity fought, or any 4. 
Power thereof be a Fradion, then the*'*rfthr+- 
Equation is to be redue'd to another J3L, 
Equation) which may be exprefc'd whol- into ime* 
ly in Integers. And this is done by turn- * ers - 
ing all the other Terms of the Equation 
into Fraftiofts of die fame Denominator 
with the Fraction given, and then layr 
ing afidt the laid common Denominator. 

For Inftance .• This Equation ^ -f 6 = 1 5, 

amounts to the fame as this —**+* ;£* 

4 
and conlequently to the fame as this 

**4>34=r6o : Or wholly in Letters thus, 

** 1 j * . r aerobe =W. 

^-fcrsrf, is the fame as — -? • 

which is the fame as aa^bc^zbd. 

Secondly, If the known and unknown %• 
Quantities are mitt together, tranfpofe ^pSsA 

the portion. 
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Ox XDI. the Quantities under contrary Signs, 'till 
^Y^ all the unknown or fought Quantities 
make up one Side of the Equation, and 
the known or given Quantities the other. 
Thus, ^-f 24=60, will become (by 
tranfpofing 24 with a contrary Sign) 
aa—60 — 24 ; or aa-\-bcz=zbd, will be- 
come aa—bd — be. Likewife, 100=8*, 
will become 8) ioo=* j or Z=8*, will 
become 8) Z=*. 
6- If all the given Quantities happen to 

2Swf be multiplied into any Power of. the 
Quantity fought, then all the Terms 
muft be divided by the loweft Power of 
the Quantity fought, that is contain'd in 
the Equation, Thus, aaa=z$aa 9 becomes 
*=3, namely, by dividing each Side' of 
the Equation by aa. Soa 4 ^\-ba*~Z l A % f 
becomes (by dividing each Side by A 1 ) 
a % -\-ba—7L % . 
?• But if the higheft Power of the Quan- 

hSllfc tity fought, be multiplied into any given 
on /»<**>- Quantity, then all the Terms of the E- 
tharcaft. q Ua tion are to be divided by that given 
Quantity. Thus, ^aa^a=i\, becorties 
aa-\~$a~$, namely, by dividing eiach 
Side of the Equation' by $ ; or ba^bba 

=d, becomes aa-\-ba=Zj- by dividing 6n 

each Side by b. - .. • 

& If any Quantity .be a [ fur d ox jr rational 
*Sw y Quantity, then the Equation is to ftp rer 

due'd 
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ducM to another Equation, which may Ch- XIIL 
be exprefs'd by rational Quantities. Thus, ^^^ 
^a—%) will become (by fquaring both thUsinf 
Parts of the Equation) 0=9 j or i/ a= K RationaL 
will become a—bb. 

Laftly, If only fome Power of the o. 
Quantity fought makes one Side of the sixthly^ 
Equation, and one or more Quantities Jf^J? 
given make the other , theij the like ° 
Root is to be extra&ed out of each 
Side or Part of the Equation. Thus, 

6 aa 

[-8=128^11 become (firft by Tranf- 

pofition —=120 j then by taking a- 

way the Fra£tion, 6*0=600; then by 
dividing on each Side by 6, aa— ioo j 
and laftly, by Extrading on each Side 

the fquare Root) *=io. Or — •+*/==£ 
will become (firft — =/— J,thenbaa= 

r j 

fc — dc, then aa= J —^- y and laftly) 

fc — 3c. 
«-' • —b- 

It only remains to be obferv'd, that 10. 
when an Equation can be fo form'd or f Py c ' r 
reduc'd, as that the known Quantity (or £%hn 9 
Quantities) can be wholly feparated from w i?Vf* 
the unknown, then it is call'd nfimfle or LL/*^ 
(ure Equation* But if after all that can «*". 

be 
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Ch.xiix.be done, the unknown Quantity (or 

t/ V > o Quantities) will remain on one Side 

afFe&ed or raixt with the known, then 

the Equation is calPd an afftSed or mxt 

Equation* Thus, *=• •• ^j^'or^io, 

is a pure or fimple Equation, but aa~\~ba 
=d 9 or aa-\-iar=:i2, an affe&ed or 
mixt Equation. It is fuffirient to the De- 
fign of this Treatife, (this being to give 
young Gentlemen only a Tafte of Alge- 
bra?) to fubjoin to what has been laid 
fome Examples of pure Equation \ re- 
ferring fuch as would go farther into this 
excellent Art, to my Latin Treatife of 
Aritbmetick. 

EXAMPLE I. 

iu An hundred Pound is to be divided 
Examples into three Parts 5 one whereof is to be 

ef pure three Times as much as another, and the 
ftp***. Thir( j tQ bc j tQ ^ the formcr 

Two. What will be the three Parts re- 
quir'd } 

It is obvious from the Tenour of the 
Qpeftion, that any one Part being 
known, the Reft may be known thereby. 
Wherefore* let a denote the leaft Part, 
as if it were already known. It will 
thence follow according to the Tenour 
of the Qpeftion, that the fecond Part 

will 
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will be 30 ; and the third Part, becaufe C^XIff, 
it is to be equal to the two former, will 
be \a. The feveral Quantities not given, 
being thus denoted^ an (*) Equation is 
to be found out among the Quantities 
(given or not given) contained in the 
Queftion. And, 



(*) According to what was above (Chap. iz. i. 19.) 
faid, it (hall here be (hewn, how this fame Queftion may- 
be folv'd by the RmU of Falfe, fo call'd, becaufe fronjL 
(one or) two faHe Guefles, and their Errors, isdeduc'dth* 
true Quantity fought, by this Rule. Multiply eachGaefc, 
iutotheErrorarifing from the other Guefs. And if the 
Errors be both alike, (/. e. too much or too little,) di- 
vide the Difference of theProdu&s, by the reference of 
the Errors; but if the Errors be unlike* divide the Su» 
of theProdudts, by the Sum of the Errors. The Quoti- 
ent will be the Number fought. For Iftiaxcc: Let 1% 
be gueis'd to be the Number Jbught or leaft Part in tbi* 

?ueftion. Therefore, the fecond Part will be 11x3^36. 
he third Part 36^11=^=48. Which together make 96, 
£0 that the Error \& —4, or 4 too little. Wfccteibre, let 
13 be guefs'd next to be the Number : Then the fecOnd 
Part will be 39, and the third Part 52 ; which together 
make 104, and fo the Error will be -7*4, or 4 too much. 
Wherefore, according to the Rule, 

t.i3xEr. i>f — 4zz5z.Su. of Er. 8 V 

Hence, by comparing this Operation withthe Algebraical 
One, will evidently appear, the Excellency of the Algebra^ 
**/ Rule, above the Rule of F*ifi> as to Sh*rtn*6. Aad 
then the former excells the latter far more as to Extent $ 
the former folving all Queftions capable of Solution; the 
fatter (whether it be the finge or double Rule of &lf*) 
but a few in Comparifpa. 



x. For- 
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Gh.XHL i # Forafmuch as c- -x 

very Whole is equal/ /. 

to all its Parts taken>ioo=0-f"3*4"4 if4 
together,thence it fol-V 
lows, that, J 

a. Which Equation -\ 
may be fhorten'd, by/ /. 
adding together the fe-> ioo-=z%a. 
veral Parts into onev 
Sum ; thus, ^ 

I. And therefore by 9 /. 

J. 5, or §. 7, of this> 8) i6o=*. 
Chapter. 3 

And thus the Quantity of a % or 'the 
lead Part requir'd is found out. For 
8) 100/. =124/, or which is the fame 
ia?/, that is, 12/. 1 ox. Wherefore, the 
fecond Part or 3*, is equal to $7 L 10 s. 
And the third Part or 44, is equal to 50/* 
Which three Parts put together, make up 
juft 1 00 /• 

EXAMPLE II. 

A Man being ask'd the Age of his four 
Sons - 7 made Anfwer, that the Second 
was four Years younger thanjhe Eldeft, 
and the Third was four Year^ younger 
than the Second, and the Fourth 7 was 
fpur Years younger than the Third, and 
withal juft Half the Age of the Eldeft. 
What then was the Age of each Son ? 

Lcf 
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Let a denote the Age of the Elder. Ch^XiiL 
Therefore, a — 4 will denote the Age of 
the Second j a—% the Age of the Third , 
and tf-r-ia the Age of the Fourth* But 
now, according to the State of the Qpe- 
ftion, the Age of the Fourth, was alfo 
Half the Age of the Eideft, that is, 
a — \%—\a. Whence it is obvious e- 
nough without any more ado, that ^=24, 
or that the Age of the Eideft is 24. And 
the fame will be found by Working 
according to the Rule of Algebra , as fol- 
lows. Namely, 

1. The Age of the-N 
Fourth #— • 1 a is, accor-/ 
ding to the State of the^> rf— •12=4*; 
Queftion, Half the A ge ofv 
the Eideft, that is, 3 

2. Wherefore, the faid 
Equation being freed from/ 
the Fra£tion by §. 4. ot> 2a — 24=*. 
this Chapter , will ftand f 
thus : 

3. Wherefore, by Tranf- 

pofing 34underadifFerentC „„ ^ i „ M 
Sign, according to §. 5. of( ' ^ 
this Chapter, 
4 % Wherefore, by Tranf. p 

pofing a likewife, according> . a . ~ 2 4> 

z. „u r~~k~ s Cthatis,^=24. 

to the fame §.5. j 

L Having 
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O^XIII. Having thus found the Age of the 
" eldeft Son to be 24, the Age of the Se- 
cond will be 20, of the Third 1 6, of the 
Fourth is, and equal to Half the Age 
of the Eldeft. 

EXAMPLE IIL 

An Oxonian and Cantabrigian meeting 
one the other, and comparing how 
ftrong each was in Pocket, found there- 
by, that if the Oxonian gave the Canta- 
brigian one Shilling, they fhouid Both 
have alike : But if the Cantabrigian gave 
the Oxonian one Shilling, , the Oxonian 
would have Twice as much as the Canta- 
brigian. It is demanded, how many 
Shillings each had in his Pocket > Let a 
denote the Number of Shillings, which 
the Cantabrigian had. Wherefore, a-\-i 
will denote the Number of Shillings, 
which Both had, after that the Oxonian 
had given one Shilling to the Cantabri- 
gian, they being fuppos'd in the Queftion 
to have had then Both alike. Where- 
fore, a-\-2 will denote the Shillings, 
which the Oxonian had afore he gave 
one to the Cantabrigian. Wherefore, 
a-\-$ will denote the Oxonian's Money, 
after that he had received a Shilling from 
the Cantabrigian ^ and agreeably a — 1 
will denote the Cantabrigian's Money, 

after 
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after he had given the Oxonian a Shil- Ch^xiu- 
Kngi And in this Cafe, according to the 
State of the Queftion, the Oxonian's 
Money would be Double the Cantabri- 
gian's j that is, 

1. There would thence? . 
arife this Equation, viz. ^-\-^=2a-^T. 

1, Wherefore,by Tranf- \ 
pofition of the (ingle Di-*> a-\-$—ia» 

git 2, , \ 

3. And then by Tranf-n 
poling the a, which is onC - r _-.n ^ 
the Right-hand of theE-r 5== ^ 4 -"^' 
quation. J 

It being thus found, that the Canta- 
brigian had five Shillings, it will follow, 
that the Oxonian had Seven.. Name* 
ly, 5+1=6=7— i. And 74-1=8= 
(5 — 1, that is) 4x2. 

EXAMPLE IV. 

A Captain fends out a third Part of 
his Soldiers, and Ten over, and has ftiil 
remaining with him Half of the whole 
Number of his Soldiers, and Fifteen over. 
It is demanded, how many Soldiers he 
has in all } Jnfwer, 1 50. Namely, let a 
denote the whole Number of his Sol- 
diers. Therefore, ±a-\-io will denote 

L 2 thofe 
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Ch.xill. t hofe he fends out. And id-\-l$ will 
denote thofe that ftay with him. But, 

i. Thofe that"] 
were fent out, and I 

thofe that &*& <? a= j- a -\-iQ-\- a+i $. 
with him,niade up j 

the whole Num- i 

ber, that is, / 

2. The former 

Equation being ( a —± a 4-U-\-*$- 
(horten'd , wilK ' ^ n 

ftand thus .• 

3. Wherefore, by -\ 
taking away the^ 
Fraftions according^* 6s=$a-\-i$Oi 
to §. 4. of this\ 
Chapter, -' 

4. Wherefore, by) 
Tranfpofing $a to\6a— 5*=i5o,thatis, 
the other Side off 4=150. 
the Equation. J . 

Namely, 3) 150 (5°. and $o-f 10=60. 
Andagain,2) 150 (75, and 75+15=90; 

Which two Sums together make 1 50- 



EX- 



i 
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Ch. XIII- 



EXAMPLE V. 

A Ciftern is fupply'd with Water by- 
two Pipes, whereof one A will fill the 
Cyftern in b or 20 Hours, the other B in 
c or 30 Hours. In what time will both 
Pipes together fill the Ciftern > Anfwer r 
In 12 Hours. iNamely, 



1. Let the Time 
fought be deno- 
ted by 

2. Then by the"*' 
Rule of Proporti- 1 
on find,how much ! Ho. QJl. Ho. Cift. 
of the Ciftern the V 
Pipe A will fill in j 
the Time fought | 
a, vizi, J j 

3. Likewife find,] 
how much of the 



1 



a 



20 : I :.' a : — 

20 



H0.Ci.H0.Ci4 

b : I : : a : -p 

o 



Ciftern the Pipe 
B will fill in a> 
the Time fought, 
viz. 



Ho. Qfi. Ho. Cift 



a 

30 



Ho.Ci. Ho.G. 

c : 1 : : a . _ 



I-? 



4< But 
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4. But apcor-^ 
ding to the State 
of the Queftion, 
the two Portions 

of the Ciftern 



20 

and — 3 or 7- and 

30 o 



Ciftern, 



a . a 

20 ' 30 



a f a 

Fir 



!• 



3oa+ 2aa 

600 






ba\ ca 



I. 



-y make up the 

whole 
that is, 

5. Which EA 
quation, its Fra- 
dions being re- 1 
due'd to the fame j 
Denomination , I 
will be J 

6. Wherefore, 

by Tranfpofitionr 

or equal Multipli.>30*-\-2oaz=z6oo 

cation, viz. byv 
600 or fa 9 ^ 

7. And then 
by equal Divifi-, 
on, V125, by0o>^ = ^?- 12 
•+•30— ) 50, orv 5P 

That jqp^ or 1 a is the true Number fought, 

my be proved by folving this following Quefti- 
on, 



ba-\~cazzd>c. 



a= 



be 
b\£ 
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on, being the Inverfe of the former, viz. JJXJJ" 
both the Pipes A and B fill the Ciftera in ■ v ^ rw 
b or 1 2 Hours j and the Pipe A alone 
fills it in c or 20 Hours .• In what Time 
therefore will the Pipe B alone fill it i 
Anfver, Jn 30 Hours. For let the Time 

fought be a. Therefore, a : i .•.•*:-- 
and € : 1 : : b : be. But according to the 

h h 

State of theQueftion, — fr-=i- Where- 

fore, by ReduEtion, * =-^=30. So the 

Solution of both Queftions agree one 
with the other, and confequently, both 
are truly folved. 

EXAMPLE VI. 

Three Companies of Soldiers pafling by, 
the Firft takes away from a Shepherd 
Half of his whole Flock, and Half of a 
(ingle Sheep over. The Second takes 
away Half of the Remainder of the 
Flock, and aifo Half a Sheep over. The 
Third likewife takes away Half of the 
Flock yet remaining, and Half a Sheep 
over. All which was done without kil- 
ling any Sheep, and there remain'd at 
laft £, or twenty Sheep to the Shepherd. 
How many Sheep therefore had he in his 
FJock at the Firft ? Anf. 167. Namely, , 

L 4 1. Let 
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i*+7 



Vfr 
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i. Let the Number) 
of Sheep at the firft£. 
be 3 

2. Therefore, the 
Number of Sheep ta- 
ken by the firft Com- 
pany, will be 

g. And fo the firft" 
Remainder left to the, 
Shepherd, will be 

4. Then the Half 1 
of the firft Remainder 
is Jjrf— . ^ to which 
adding fa or which 
is the fame) \ of a y 
fingle Sheep, the Sum 
will be the Quantity 
taken by the fecond 
Company, vift. j 

5. Wherefore, the* 1 ! 

fecond Remainder 

left to the Shepherd, 

will be (ra— *, orv 

which is the fame)! 

&*•— t lefs 5*4- t, I 
that is, J 






*■*? 



ia 






g Accof- 



i'+i. 



id- 
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. 6. Accordingly, Half 1 
of the fccond Re- 
mainder will be 
\a — l 9 to which ad- 
ding (if °r which is £ 
the fame ) 4 of a fin- j 
gle Sheep, the Sum 
will be what was ta- 
ken away by tfie 
third Company, viz. j 

7. Wherefore, the : 
third Remainder left 
to the Shepherd, will 
bz(ya — £ f or which 
Is the feme) fir— 4 

lefs4*~H> that is, 

8. But this third 
Remainder is accor- 
ding to the State of;> $a—r=i6= 20. 
the Queftion, equal 
to b or 20, that is, 

9* Wherefore, by? 
Tranfpofition jT*=*-K=2o~f 

10. Wherefore, by' 
equally multiplying 
each Side of the E- . , . , 

quation by 8, there Y *=*M-7= l6 7 
will arife the Num-1 
J>er fought, viz. j 



J*3 

ch.xra. 



T» 



Accor- 
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Ch XIV. Accordingly, the Half of 167 is 8jt, 
to which adding ^ the Sum is 84, the 
Number of Sheep taken by the firft Com- 
pany •, and then the firft Remainder was 
83. Again, the Half of 83 is 41^ to 
which adding*, the Sum is 42, the 
Number of Sheep taken by the fecond 
Company ; and fo the fecond Remain- 
der was 41 Sheep. Lafily, the Half of 
41 is 20*, to which adding t, the Sum 
is 21, the Number of Sheep taken by the 
third Company } and fo the third Re- 
mainder is 20 Sheep according to the 
State of the Queftion, 



CHAP. XIV. 

Of the Vfe of Logarithms. 



1. TT has been (f ) above obfervM, that the 
*??8 a - X Multiplication and Divifion of larger 
tnvufi Numbers, as alfo the Extra&ion of the 



wMuiti- Root of any Power, is rendered much 

6iS; more eaf y b y the Help of Ldgaritbms, 
and the 9 I have therefore referv'd this laft Chap- 
^ & ter to explain therein the Ufe of Lqga* 
Roots, rttnms. 

2. Logarithms are artificial Numbers, pro- 

L?ga- ceeding in Arithmetical Proportion^ as 
iiS^ the natural Numbers, to which they are 

applied, 



wn* 



(■fOChap. 5, 5, 1 j. and Chap. 6. $. 8, and Chap. n. §. ij. 
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applied, do proceed in Geometrical Pro-CJj^JV* 
portion, viz. 

Numbers* Logarithms, 
I I o. ooooo 
IO I I • ooooo 

IOO I 2 . OOOOO 

1000 I 3 • ooooo 
&c. &c. 

As every Number confifts of two Parts, }• 
a Numerative and Denominative; fof^j^ 
every Logarithm confifts of two Mem- confifts *f 
bers, diftinguifh'd one from the other two?*** 
by fome fcparating Mark, whether full 
Point or Comma, fcf c. That Member of 
the Logarithm, which ftands on the 
Right-hand of the feparating Mark, has 
relpeft to the numerative Part of the 
Number, to which the Logarithm be- 
longs ; the other Member on the Left* 
hand, has refpeft to the denominative 
Part of the faid Number. Namely, here- 
by the Denomination or Place of the lad 
(/. e . left- hand) Figure, and confequent- 
Jy of all the other Figures in the Num- 
ber, is indicated or (hewn ; whence this , 
Member of the Logarithm is peculiarly 
ftil'd the (*) Index. For Inftance : The 



(*) It is other wife sail' d the Chmftmfihk. 

Index 
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Ox XIV. l»uiex [p] being affix'd to a Logarithm, 
y * r V %m ' denotes, that the hit Figure of the Num- 
ber, to which the Logarithm anfwers, is 
nothing diftant from (/. e. is in) the Place 
of Units, and confequently, that the 
faid Number is one of the Digits. The 
Index (i) denotes the laft Figure of its 
correfpondent Number, to be diftant one 
Place from the Place of Units, i. e. to 
be in the Place of Tens \ and confc- 
quently, the Number it felf to be either 
Ten, or fome Number between 10 and 
icon And fo of other Indices. 
4. Hence all Numbers, which have the 

How the fame Denominative, but not the fame 
m fn t C of numerative Part, (fuch as are all Num- 
Loga- bers from 1 to 10, or from 10 to ioo, 
anfwfnt* & c Wl ^ like wife have Logarithms, 
/Af/Vgree- whofe Indices will be the fame, but not 

Nwnbra. tfie ^ r otIler Members. And on the other 
' Side, all Numbers, which have the fame 
numerative Part, but not Denominative, 
will alfo have the fame Logarithm, ex- 
cepting only the different Index. For 
Inftance : 

Numb, of fame De- Their refpe&ive 
nominative Value, Logarithms. 

but not of fame Nu- 
merative. 

256 2 . 40824 

257 2. 4099? 

2j8 1 2 ,41161 1 

Numb. ./ 



Arithm. Logarithms* 177 

Numb, of fai^ie Nu* Their refpc&ive ^XIV; 
merative, bitf not de- Logarithms. v ^ 

nominative Value. 



256 


2 . 40824 


2?l_6 


I . 40824 


2 L 5* 


c . 40824 



If a Number f)e purely or wholly a .5v 
Decimal, then to the Logarithm thereof gar'tan*" 
is to be affixt a negative lndex^ fliewing •/ Deci- 
the Diftance of its firft (i. e, left-hand) mak ' ^ 
figniftcative Figure frorp the Place of li- 
nks. Thus, the Logarithm of the Deci- 
mal 1*356, it 7. 40824; the Logarithm 
of the Decimal 10256, is 7- 40824, &c. 

Logarithms are of great life in multi- 6. 
plying or dividing larger Numbers : for- MuitipH- 

r 1 it - 1 r - % cation and 

aimucti as the Logarithms or the two Divifion, 
FaEtors in Multiplication^ being added to- how fhor- 
gether, make up the Logarithm of theLogi** 
ProduB - 5 andjn Divijton, the Logarithm rithms. 
of the Divifor, being fubftra&ed from 
the Logarithm of the Dividend, leaves 
the Logarithm of the Quotient.. For 
Inftance : 

Numb. Logarithms. Numbers. Logarithms. 

68 1 .83250 816 2.91168 

*I2 4~ x . 079i8dividedby 12 — I • 07918 

816 2.91168 68 i . 83250 



m «■ 



rife 



In 
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Qt XIV. i n like manner, the Logarithm of any 
v,, 0; Root y being multiplied into the Index 
Th*m*- °f an y Power, gives the Logarithm of 
kmgof the faid Power : That is, the Logarithm 

*Z$lu r *°^ a R«Ki ^ n 5 doubled, gives the 

Extratii- Logarithm of the Square ; being tripled, 

J^ h ^ gives the Logarithm of the Cube. And 

(horten'd foon. Thus, becaufe the Logarithm of 

SbM 81 " 9> is ° • 95424 J therefore, o • 95424 * 2= 

- 1 .90848, the Logarithm of gq or 81. 

And o . 95424x3=2 . 86272, theLflgtf- 

r/fjkni of 9c or 729. Namely, 

9 o . 95424 9 o . 95424 

*9 4° -954 2 4 *9 0.95424 

— * 9 o . 95424 

Squ. 81 I . 90848 — 

■ Cube 729 2 . 86272 



>*% 



^ 



And therefore, on the other Hand, the 
Logarithm of any Power, being divided 
by the Index of the faid Power, will 
give the Logarithm of the Root . For In* 
ftance .• The Logarithm of the Square 8 r, 
is 1 . 90848. Wherefore, 2) 1 . 96848 
(o . 95424, the Logarithm of 9. In like 
mann9r, the Logarithm of the Cube 729, 
is 2 . 86272. Wherefore, 3) 2 . 86272 
(o . 95424. Only here it is to be noted, 
that although in common Divifion of /»« 
tegers, when the Divifor is bigger than 
the left-hand Figure of the Dividend, 

the 
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the Cypher is omitted in the Quotient, CiOCiy- 
as being of no Ufe in a Quotient of In- ^ 
tegers > yet here in this Sort of Divifion 
of Logarithms, (as alfo in the Divifion 
of Decimals,) the Cypher is not to be 
omitted in the Quotient, becaufe it is 
the Index of the Logarithm. 

In other Refpe&s, the Addition^ Sub- 8. 
/traction , Multiplication, and Divifion of ?/ workm 
Logarithms, differ not at all from the 2US" 
like Operations of Integers, if the Indices and nega- 
of the Logarithms be affirmative, /. e* if £** 'J^ 
the Numbers, to which the Logarithms tLr, Tr 
anfwer, be Integers. But if the Indices *^Z C 
be (all or fome of them) negative, i. e. 
if the Numbers, to which the Logarithms 
anfwer, be (all or fome of them) De- 
cimals ; then in Working the Indices, 
the Algebraical Rules concerning the Signs 
-f- and — , are to be obferv'd. For in 
the Logarithm of a decimal Fra&ion, the 
Index alone is to be efteem'd Negative, 
the other Member is to be efteem'd 
Affirmative. And therefore, if any Thing 
be to be carried from the affirmative 
Member, to the negative Index y that 
(being it felf affirmative) is to be fo 
comparM with the Index, as Affirmatives 
and Negatives are wont to be compared 
together. Thus, in the firft Example 
below of Addition, where the Indices 

only are comparM together, i+i=o. 

And 
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Ch.XIV. And in the fecond Example of Addition, 
'•S*^ where 1 is carried from the affirmative 
Members, to the Indices 1 and 3, the 
negative Index 7 of the Sum arifes thus, 
viz. 1+7+1=: I# Alfoin the fecond 
Example of Multiplication , where an 
Affirmative 2 is carried to the Produd of 
2*5, the negative Index 8 of the total 
Produd arifes thus, viz;. 1 * 5=io, and 
10+2=8. Hence, that Divifion may 
undo, what Multiplication has done, this 
Rule is to be follow'd in the Divijion of 
negative Indices. Namely, 
. 9. If the Divifor does exaftly meafure 

aruU the negative Index, then the Number 
7heD\v?£- found by Divifion is the Quotient. O- 
on of ne- therwife the negative Index is to be en- 
ff'^creas'd by Units, 'till the Divifor will 
exa&ly meafure it-, and the Number 
thence arifing by Divifion is the Quoti- 
ent ;*and what was added to the nega- 
tive Index, (which is always Affirma- 
tive,) together with the next Figure of 
the Dividend makes the next Dividual. 
Thus, in the fecond Example below of 
Divijion, becaufe 5 will not exadly mea- 
fure "8 , therefore I is to be increafed to 
10, and the Affirmative 2, added to 8> 
to make it to, together with 3 the next 
Figure of the Dividend, is to conftitute 
the next Dividual 23. Come we now 

to 
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to iHuftrate the feveral Cafes that may Ch. xiv, 
happen, by the Examples following. ^v%j 

Examples of Addition* 

Numb. Log. Numb. Log; Numb. Lag. 

L o6i r.?8j$i 
x L co4 3.60206 



68 1. 83250I 73 £.86332 
L I2 , . 07918 x L oo5 j. 69897 



8 c i6 0.91168 



L 36j T. 56229 



, * -, 



,000244 + . $87*8 



*i 



Examples of Subftraftion* 
ftumb. Log. Numb. Log. Numb. 



8 L i6 o. 911681 u ?65 1.5622$ 
,). L i2 1*07918 L).73 1.86332 



WMM«n>« 



6% 1*83250 



» « 



^ »■ 



L ooj 3. 698^7 



L oooi44 
.)• L oo4 



Log; 

4.52739 
3 . 60206 



v L c6i 2.7853^ 



Examples of Multiplication, 

Numb. Log, 

Square of L o2?~cooS4t. 7*46239 x2<. 92473 
Qji.Cu.of L o3= L ocooobQ243. a . 47712 x 5=3". 38560 

Examples of Dwfior* 



Numb, 

V '^00841 =o20< 
</({c 1.0000000243 



=03. 



_ Log. 

2) ^. 92478 f 2 4461$$ 

5) b. 3.8560 (2 ". 4771 2< 



M 



Ic 
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Ch. XIV it remains now to ffiew, the Ufe of 



the Canon or Table of Logarithms, which 
of\heufe xs two-fold, either having any Number 
cfsbeCz- given to find its Logarithm, or having 
bic^fLo" an y Logarithm given to find its Num- 

garithms. ber. 

ii. If the Number given be an. Integer, 
t° fi*d the 2^ un der ioo, having found the faid 
nihm of Number in fome Column of the Table, 
an integer which has N oh the Top of h 9 its re* 
mdsneo. fpeaive Log Mthm is pWd on its Right- 
hand in the adjoining Column of the 
Table, together with the proper Index 
or Chara&eriftick belonging thereto. 
Thus, the Logarithm of 4, is o . 602060. 
The Logarithm of 24, is 1.3 80211. 
* 2 - If the Integer given be 100, or any 
/^^Loga- Number above to icoo, then. having 
rithm of found the fame likewife in fome Column 

l7 N fr?m°^l w^refpeftive Logarithm is plac'd 

ipo to° m alfo in the adjoining Column, all but 

1000. the Index , which (according to what 

was pbferv'd, %. 3.) is 2. Thus, the 

Logarithm of 1 1 2, is 2 . 0492 1 8. 

13. If any Integer from icoo to icooo be 

To find given, then you muftfindfuch a Num- 

rithm ^ " ,rr t ^ le ^°l umn ^> as a ^ded to one 
X an<?Num- of the top Figures, will together make 
her, from U p the Number given. And under the 
1000 to ^ t0 ppig Urej anc j ppo(j te to the faid 

Number in the Column N, will ftand 

the 
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the Logarithm fought. Thus, fuppofing c& - XIVl 
it be requir'd to find the Logarithm of 
ioi2.- I find 101 in the Column N, 
which, with the top Figure 2, makes to- 
gether 1012. And confequently, the 
fecond Logarithm under the top Figure 
a, and which is oppofite to 101, is the 
Logarithm foush t, viz. oo 5 1 8 1 , to which 
(becaufe the left-hand Figure of 1012, 
is in the third Place from the place of 
Units) is to be affixt the Index 3 j and 
fo the entire Logarithm of 1012, is 
3.005181. 

If the ' Number, whofe Logarithm is 14. 
fought, be partly an Integer, partly a T * fi»* 
Decimal ; or if it be purely and wholly li^° f' 
a Decimal, then look for its Logarithm, a Dcci- 
as if it had been wholly an Integer ; J£|^£ * 
changing or putting fuch an Index td the partly in- 
Logaritbm thus found, as anfwers to the tc **£*J!* 
Number given* Thus, the Logarithm of%m*i. > 
36 L 6, will be 1. 56348 1. The Loga- 
rithm of L 366, will be 0.563481. The 
Logarithm of L 366, will be 7.56348, 
€ffc. As for common Fractions, it* is 
beft to turn them into Decimals, if you 
would- work by Logarithms ; and then 
to find the Logarithm of thfe decimal 
Fradion, anfwering to the common Fra- 
ction given. 

Ma If 



\6\ 
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To find 
tb§ Num- 
ber an- 
fwering U 
any Loga- 
rithm ji- 
ven. 
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If you would find the Number an- 
fwering to any Logarithm given, with- 
out any Regard had to the Index y find 
the other Part of the Logarithm given •, 
and the Number anfwenng thereto, is 
the Number fought j which is fuch an 
Integer or Decimal, as the Index of the 
Logarithm given fhews. Thus, 




Lis the Lo- 



lm ° 79 ]l\ti^ itbm ^] 



a. 079 
3-079l8l 



12 

I20 
I200 
L I2 
iOI2 
l OOI2 



16. If you can't find in the Table exa&ly 

J^rtf* ^ e ** me Logfiritb™ as is given, but can 
„nce to find therein one that differs from it only 
tkifame. { n the Right hand, or the two right- 
hand Figures , then you may take the 
fame for the Logarithm given, and the 
Number anfwering thereto, as the Num- 
ber fought. And accordingly, if when 
you have added two Logarithms toge- 
ther, the Sum or Logarithm arifing from 
thence can't be exadly found in the 
Table, you are not prefently to con- 
clude, that you have not acided the Lo- 
garithms given rightly together ; but to 

fee, 



Arithm. Logarithms. itfy 

fee, if you can't find feme Logarithm in c 5^^ 
the Table, that differs from the Laga**^^ 
rithm arifing by Addition, only in one 
or two of the right hand Figures ; and 
if fo, you may take the fame for the 
Logarithm required, as if it did exactly 
agree with the Logarithm arifing from 
your Addition. And the like is to be un- 
tferftood as to Subjlra&ion, &c* 

It remains only to obferve, that the i 7. 
Ufe of Logarithms moft frequently oc- **• Ta- 
curring in Trigonometry, therefore theJ^mf' 
Canon or Table of Logarithms belong- *&»**»* 
ing to this Courfe of Matbematicks, is '£*£ 9f 
adjoin'd to the Treatife of Trigonemetry^ Mathc- 
belonging likewife to this Courfe of Mj- Jjf^ 
thematicks. And the faid Table is con- be found. 
tinued no further than ioood, not on- 
ly becaufe this is fufficient for common 
Calculations, but alfo, becaufe it could 
not be continued further without fwel- 
ling of it to too great a Bulk, but by 
(what is caird) a Table of proportional 
rarts \ which renders multiplying, and 
dividing by Logarithms little (if at all) 
lefe t'rQubleforae and tedious, thai* by 
the common Way, efpecially with the 
Help of Naper** Bones. 

< 

M 3 And 
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Ch. XIV. And thus I have here laid together 
^OT fo much of Aritbmetick, as feems re- 
" quifite for Toung Gentlemen to know. 
Such as are defirous to have a ftill 
farther Infight into the Grounds, and 
alfo more critical or curious Parts of 
Jritbmctick, I refer them to my Latin 
Treadle of Arithmetick, entitled, £fc- 
menta Arithmetic* Numertfe fcf Sfechfa 
in vfum JuventutU Academic*, 
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THE 

PREFACE 

EOMETRY is 

of excellent Vfe, con- 
fid erd only, as it 
ferves to accuftom 
— J the Mind to clafe 
and true Reafoning. But its Ex- 
cellency is ftill greater, if xoe consi- 
der its extenfiue Vfefulnefs, both 
in tbepublick and private Jffairs 
of Life. 

Hence it were much to k wi&'d, 
tmt Young Gentlemen were as ge- 
nerally taught the Elements of Geo- 
metry, as they are the Rudiments 
c/Grammar ; Forafmuch as the Ad- 
vantage they would reap by Lear*. 
ing the former, will upon a fair 
Compu- 
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Computation be found to be no lefs ; 
not to fay more, than thofe they ac- 
quire by the latter. 

Vf on due Enquiry it will (I be- 
lieve) appear, that Nothing has 
done more Dijjervice in this Toint, 
or more difcouragd Young Gentle- 
men from Venturing upon Geome- 
try, than the Notion, that a compe- 
tent Knowledge of fuch Geometrical 
Elements, as are of moft Vfein the 
common Concerns of Life, cant be 
attain d to y without extraordinary 
Pains and Time, And this Notion 
feems to owe its Rife, partly to an 
Opinion, that all Euclid V Elements 
are neceffarily to be underfiood,in or- 
der to attain fuch a Knowledge; 
and partly to the voluminous Bulk, 
wherein Euclid has been fent abroad 
into the World by fome Commenta- 
tors. , 

uo remove therefore this wrong 
Notion, I have in the following 
*Treatife reduced (I think, I may 

fay) 
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fay) mojty if not all thofe Elements 
of Geometry, that are of greateft 
fufe in the common Concerns of Life, 
and mofi requifite to be known by 
"Young Gentlemen, under twenty- 
eight principal Propofitions, viz* 
twelve Theorems/ and twelve Pro- 
blems relating to Lines aud Planes, 
andfourTheorems relating to Solids, 
And to render the Going through 
thefe few Prof oft ions (with their 
Corollaries') more Entertaining and 
P leaf ant t I have not only (ubjoirid 
to the fever al Theorems (and their 
Corollaries) relating to Lines and 
Planes fome of their Ufes, but have 
aifo illuftrated the fame by Exam* 
ptes i relating to taking Heights and 
Diftances, or to Surveying, fyc.The 
Problems relating to Lines and Sur- 
faces /arry Evidence enough of their 
Vfefulnefs m their Operations. And 
as for the Theorems relating to So- 
lids, they alfo carry Evidence enough 
in tfornf elves of their Vfefulnefs m 

the 
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the Meafuring of Solids or Bodies, 
or Vcffds of Capacity. 

Wherefore, the Length and Dry- 
ness of the Study of Geometry, at 
leajt fa far forth as is nufi requijke 
for Young Gentlemen, being thus 
removed, there remains nothing that 
can, with any Colour of Reafon, 
dif courage them from Going through 
this fhort H'reatife of Geometry, 
andfo Attaining a competent Kwu> 
ledge of the moil ufeful Elements of 
Geometry; efpecially y if they are 
but in any towcahle Degree anima- 
ted (ts they ought) with <* TXefore of 
Knowing* what may be of great 
Vfe to them, both in the pubUck 
and private J fairs of life \ *nd 
fo render them the more capable of 
promoting the Welfare, either of 
their own Families in particular, 
or of their Country in generate 



THE 
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Young Gentleman's 
GEOMETRY. 




The INTRODVfTlON. 

I HKWotdGeometty,iaitsOtU i 4 
ijj- ginal, or the Greek Tongue, Geeme* 
do's literally import no more JSC**" 
than t be Meafuring ofLandjor ft fain, 
of the Earth, And it feems 
to be taken for the whole Art or Science of 
Meafuring continuous Quantity, or Magni- 
tude in general ; either, became the primary 
and principal End of cultivating this Art 
was to meafure Land, or elle, bccaufe t be 
Earth is the principal Magnitude, orgrea- 
teft Body, that can actually be meafur'd. 

And forafmuch as Magnitude has three. 2. 
Dimenfions, (/'. e. may be meafur'd three Geometnr 
manner of Ways, viz. as to its) Length, S&fif" 
Breadth, and Depth ; and confequently threa ge^ 
may be coniiderM, either as to Length p£Jj 
only, 
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only, under which Confideration it is 
caird a Line ; or elfe, as to Length and 
Breadth together, under which Confide- 
ration it is calPd a Surface ; or laftly, as 
to all its three Dimenfions jointly, under 
which Confideration it is calPd a Solid or 
*Body : Hence Geometry is diftinguifhable 
into three general Parts, whereof the firft 
treats of Lines, the fecond of Surfaces, 
and the third of Solids or Bodies. 
3* But forafmuch as Lines and Surfaces 

rh \ h\£ ^ a ve u °k a mutua ^ Dependance, as that 
thod fii they may beft be treated of together ; 
Uwd in and forafmuch as it will be fufficient to 
*£ ™~ *c Defign of this Treatife, to fpeak only 
of plain Surfaces \ I (hall, therefore, in 
the three Chapters which make up this 
Geometrical Traft, follow this general 
Method. In the firft fhall be contained 
the mod ufeful and eafy Theorems , i rela- 
ting to Lines and plain Surfaces ': In the 
fecond fhall be contained the moft ufe- 
ful and eafy Problems, relating like- 
wife to Lines and f lain Surfaces : And 
in the third and laft fhall be contain'd, 
what relates to Solids, (b far forth as 
is agreeable to the Defign of this Trea- 
tife. 
- Now, as by a Propofition, Matbetna- 

a Gem*- ticians denote in general fomewhat pro- 
mw/Pro- p0jV, whether it be to be demonftrated 
K fitlon ' or 

Theorem, ur 
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or made \ fo by a (*) Theorem, they ijn- ftobtaii, 
derftand in particular fomewhat propos'd ^T^Jl 
only to be demonfirated or proved, (as taa,»^. 
that *// the singles in a Triangle ore e- 
qual to two Right ;) and by a (f ) Problem, i 

they particularly underftand fomewhat 
proposed to be made or done y as to make 
an equilateral Triangle, Sec. Whatever is ; 
inferred or follows from a Demonftration, 
is thence call'd a Confeftary : And be* 
caufe the fame may be look'd upon as 
fomewhat, gained from the faid Demon- 
ft ration, over and above what it was pri- 
marily intended to prove, hepce it is de- 
noted by the more ufual Name of a (||) 
Corollary. Any Demonftration, made 
Ufe of only on account of its being fer- 
viceable to fome other following Demon* 
ftration, is peculiarly ftiPd a (*) Lemma. 
Laftly, A (f) Scholium is an Annotation 



(*) It properly denotes in the Greek Tongue fomewhat 
contemplated on, and hence it is taken here to flenote fpe- 
cuUtive or contemplative Truths. 

(t) In the Greek Tongue it denotes no more than a 
Thing prof os d y and fo is reftrain'd to this Geometrical 
Signification only by Ufe, 

(10 The Word do's properly fignify a Coronet, or fome 
Reward given to A&ors, Fencers, crc. over Jtfid above 
their due Stipendsand Wages. 

(*) The Word fignifies in the Greek Tongue fomewhat 
taken ; and fo it is us'd by Mathematicians to denote a 
Demonftration taken only to prove another. 

M It is like wife a Wordot Greek Original, us'd to fig* 
nity a Note or Annotation. 

or 
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or Remark, made in reference to any 
Theorem or Problem. As that the The- 
orem may bedemonftrated, and the Pro- 
blem work'd fome other Way, &c. 
5. There ire alfo us'd, by Mathematicians 
££Ari£ m in their Geometrical Treatifes, Axioms 
onfSi anc * 'Definitions ; from which they de* 
Poftaia- duce the Demonftration of their Propofi- 
tttm,«;A^ tions pr j maril y aft d originally. For by 

an (*) Axiom is denoted a Self-evident 
Truth, which therefore is worthy to be 
receiv'd or aflented to, without any 
Proof. And by a (+) Definition is un- 
derftood an Explication of the Senfe or 
Meaning, wherein Mathematicians ufe a 
Word. Befides thefe, fome Mathemati- 
cians exprefsly fet down Poftulata, by 
which are denoted Self-evident Problems, 
i. e. Things fo plain and eafy to be 
done, as, without Proof, to require our 
Aflent, that they may be done; as for 
Inftance, that a right Line may be drawn 
firm* a Paint to a Point given } &c. 

'*+mmm*mm*-—^mim*m*mmmimmim 1 I i l I I III - 

J') It denotes in the Greek Tongue fomewhat Wonky; 
fo is taken by Mathematicians to denote i Proportion 
worthy to be aflented to without Proof. 

(f) It is fo calTd, becaufe as Lands are diftinguifli'd 
one froto the other by their rdpedivc (Fines) Bounds $ fo 
are Words by their refpeaire Definitions. 

CHAR 
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Chap. I. 

. C H A P. I. ^v-^ 

Containing the more tifefnl And eafy . 
Theorems, which relate to Lines 
and plain Surfaces. To which 
are premi/d fnch Definitions and 
Axioms^ as are requifite to the 
Demonftration of the faid Theo- 
rems. 

(^DEFINITIONS. 

A Mathematical (f ) Point is conceived Def. r. 
to have neither Length nor Breadth, l£l° lt *' 
nor Depth, and confequently to have no 
Parts, but to be indivilible. 

A mathematical (||) Line is conceivM to j) e r ^ 
have only Length, no Breadth nor Depth, a line* 

^ what. 

(*) Definitions are plac'd by Mathematicians before 
Axioms* becaufe fome Words, that occur in the Axioms* 
arefirft to be defin'd or explain d. 

(f) A Point is faid to be conceivd, fuch as it is here 
defin'd, becaufe it can't aclually be defcrib'd fo. It is 
ufually denoted by one Letter. 

(||) A Line is faid likewife to be conceivd, fuch as it i$ 
here defin'd, becaufe it can t actually be fo defcrib'd. 
Though a Line does not exift alone in Nature, yet its 
Affections are ufeful to be known, becaufe all Diftances 
are confider'd only as right Lines, /. e. in meafuring the 
Diftance pf two Objects, we confidcr only Length, not 
Breadth nor Depth. A Line is generally denoted by two 
Letters, one being plac'd at each End of ir, as Fig. i. • A 
fingleLine, not joining to any other, isfometime denoted 
by a fingle Letter, 
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Chap. I. p or i t i s conceiv'd to be defcrib'd by the 
^^v^ Flux or Motion of a Point. Thus, fig. 
1. the Line AB is conceived to be de- 
fcrib'd by the Motion of the Point A, 
from A to B. 
Def. 2. *f l ^ e Line A B lies all along its Length, 
^ right, exadly even with (i. e. is no where 
and curve higher or lower, more to one or 0- 
wl'at. ther Side, than) the two Points A and 
B, which bound it ^ then it is calPd 
a right (or Jiraight Line. Otherwife it 
is call'd a curve (or crooked) Line - 5 as 
the Line CD, Fig. 2. of which the Side 
CED is call'd the concave Side, and the 
Side CFD the Convex. 
Def. 4. A Mathematical (*) Superficies or Sur- 
^super- face, is conceiv'd to have Length and 
surface, Breadth, but no Depth. For it is con- 
st^. ' ceiv'd to be defcrib'd by the Motion of 
a Line. Thus, fig. 3. the Surface 
A BCD, is corceivM to be defcrib'd by 
the Motion of the Line AB, from AB to 
CD- 
Tjef.'^. If the Surface ABCD lies every where 
a Plane, exadly even with the Lines AB and CD, 
which bound it , then it is caliM a plain 

(*) A Superficies or Surface is faid likewife to be «*• 
celvd, fuch as it is here defined, becaufe it can't be scludUy 
fo defcrib'd. And although no Superficies do's enft a- 
lonc in Nature, yet in Meafuring of Land, or Pavements, 
(crc.) it is the Superficies of them, which is alone confi- 
der'd. And therefore the Knowledge of the Affeclions of 
Surfaces is of great Ufe. 

Surface, 
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Surface, and in one Word, a (f ) Vlane^ Chap r. 
Otherwife it is call'd a curve Surface, °° / ^ J 
Which being confider'd as to its rifing 
Side, is call'd a convex Surface; being 
Confider'd as to its other Side, is call'd a 
concave Surface, 

The mathematical Term (||) or Bound Be f. 6* 
of any Thing is its Extremity, or End.^ T e rnl < 
Thus, the two Terms of the Line AB 9 whatm 
(Fig. 1*) are its two extream Points 
A and B. And the Terms of the Surface 
A BCD, (Fig. 3.) are the four Lines AB, 
BD, DC, and CA. 

A mathematical Figure is (*) coffipre- Tlef. 7* 
h ended (i. e. enclosM all round) with ^Figure, 
one or more Terms or Bounds* wha ' 9 

A Superficies or Surface, if it be confi- Def. 8* 
der'd as (f ) terminated or bounded, ^ plain 
makes zfuperficial Figure -, which, if its ^f™* 
Surface be plain, is call'd a plain (or 



(t) It being ufual to make the Draughts of Cities or 
Forts, crc. upbn plain Surfaces or Planes, hence (by a fi- 
gurative Way of fpeaking) a Plane, or as it is writ and 
pronounc'd by the French, a Plan, is taken to denote the 
Draught made upon it. Thus, the Plan of a Fort* is the 
Draught of a Fort, made upon the faid Plan or Plane; 

(|j) This Definition is requiiite to be taken Notice of,- 
becaufe in common Speech, by the Term or Bound of a 
Thing is often meant, not its own Extremity, but fome 
adjacent Body. Thus, we fay an Ifiand is bounded all 
found by the Sea. 

(*) Hence two right Lines can t make a Figure. 

(t) For fometimes in Mathematicks it is not fo con* 
fidcr'i 

N a plane) 
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Chap. T. plane) Figure. And fuch only are fpoken 
V *' F Y ,S " / of in Chap, i, and 2, of this Geometri- 
cal Treatife. 
% Vef : 9. A mathematical (||) Circle is a plain 
a circle, Figure, comprehended under one curve 
cumfc- Line, call'd the Circumference. The mid- 
rence, w die Point of a Circle is call'd its Center ^ 
wilt. from which the Circumference is equally 
diftant all round. Whence right Lines 
drawn from the Center to the Circumfe- 
rence, and call'd the Rajs of the Circle, 
are all equal one to another. Thus, fig. 
4* C is the Center, ABDE the Circum- 
ference, the Lines CA, CB, CD, and CE, 
are fo many Rays of the Circle CABDE. 
Def.ic. ^ "S^ 11 Line AD (paffing through the 
a Diamc- Center C, and bounded at each End A 
tcr, and and D by the Circumference^ or, which 

CArvff /•it" » ' 

de wb*t con ^ es to the fame) made up of (*) two 
Rays AC and CD, is call'd a (f ) Di+ 



(||) It is to be well obferv'd, that it hence appears, that* 
Mathematicians ufe the Word Circle in a different Senfc 
from that, wherein it is commonly us'd. In common 
Ufe, a Circle, generally denotes the circular ox curve. Lint, 
call'd by Mathematicians the Circumference ; whereas in 
Geometry, a Circle denotes not a circular Line, but a cir- 
cular Plane, or a Plane bounded by a circular Line. 

(*) ADiameterbeingthusmadeupof two Rays, hence, w 
a Ray is otherwife call'd a Semi-diameter. 

(f) Becaufe the two Points A and D of the Circumfe- 
rence, which bound.the Diameter, are the moft oppoftc- 
PointsintheCirctimference; hence, two Things, which 
have hegreateftOppofition one to the other, are faid to 
be diametrically oppofite, 

mettt, 
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meter ; and divides the Circle into two Chap_I^ 
equal Parts, thence call'd Semi-circles \ wr *^ 
as are the Figures CABD, and CAED, 

If the right I ,ine ST {Fir. 5.) be boun- D *fa '•' 
ded at each End S and T by the Cir- mevx'and 
cumference, and (is not made up ofseaor*/* 
two Rays, or, which comes to the fame)^J£ 
paffes not through C the Center ^ then 
the Figure contain'd by the right Line 
ST, and the Part of the Circumference, 
SGT, is call'd a Segment of the Circle 
CSGTM, vise. SGt the tefler Segment, 
and SMT the greater. And the right 
Line ST is call'd the Bafis of the faid 
Segments. In i%-4, and 6, ACB is call'd 
the SeBor of a Circle. 

Any Part of the Circumference is call'd Def.12. 
an Arch of the Circle. Thus, Fig. A^fZcirX 
AB, BD, DE, and E^, are four Arches what. 
of the Circle CABDE. And likewjfe 
SG, GT, TM, and MS, are fo many 
Arches of the Circle CSGTM, Fig. 5. 

The whole Circumference of every Deft 5. 
Circle is divided by Mathematicians into ^p e s ree > 
360 (|j) equal Parts, call'd Degrees ; and (£$*lf 

— ■ aCirclk, 

(||) As all the degrees of the fame Circle are equal one what. 
to another, fo the Degrees of all Circles are proportional, 
i. e. every Degree of a lerTer, as well as of a greater Cir- 
cle, is a 360th Part of its own Circle. The Reafon of 
dividing all Circles into 360 Degrees, is probably fup- 
pos'd to be, becaufe this Number contains many (aliquot 
Parts, i.e.) Parts, which will exaftly divide it. 

N 3 each 
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each Degree into 60 Minutes^ and each 

Minute into 60 Seconds, and each Second 

into 60 Thirds^ Sic. 

D*/!i4* The mutual (*) Inclination of two 

A ht Le 8 ^' k* nes meeting together, is call'd an An- 

*<ind Head gle. And the Lines thus metting toge- 

' f u a wfat t ^ ier » are ca ^ >( * ^ e ^% s °* r ^ e An S le ' 
f ft w "• An( j t j lc p i ntj w herein they meet, is 

calFd the Vertex or /fan/ of the Angle, 
or the angular Point. Thus, Fig. 4, the 
Lines A C and BC, are the Legs of the 
Angle (f) ACB ^ the Lines BC and DC, 
are the Legs of the Angle (f ,■ BCD - ? and 
the Vertex or Head of each Angle is C, 
the Point wherein their , refpeftive Legs 
meet. 



(*) Some define an Angle to be the Aperture (or Ope*- 
fiefs) between the two Legs ; and illuftrate the Variety of 
Angles, by the various Aperture of the Legs of a Pair of 
Compaffes. But, finceit is evident, that the Inclination 
of the Compaffes Legs, vary according to the Variety of 
their Aperture, it follows, that both Definitions come to 
the fame. And therefore I have retain'd the* old Defini- 
tion of Euclid, only omitting that Reftri&ion, that the 
Lines muft not lie direclly one with the other: Forafmuch 
as this is included in the Word Inclination, according to 
our common Acceptation of it. 

(f) An Angle is generally denoted by three Letters, of 
which the middle One denotes the Head of the Angle, 
as in the Angles ACB, and BCD. But fometimes an An- 
gle is denoted only byafingleLetter, viz. when there is 
put onpfingle Angle about the Point, andfoit can't be mif- 
taken, what Angle is meant} as the Angle A, both in 
fig. 9, and 10. 

if 
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If the Legs of the Angle meet toge- gl^j 
ther in the fame Plane, then it is cali'd a j)^ 
(Plain, or) Plane-angle. And if the Legs A P i a "j n> 
be alfo right Lines, then 'tis call'd a **<* right- 
reBi linear or rigbt-lind Angle. And it ^ *£~ f% 
is to be noted, that all the Angles fpo- 
ken of in Chaf.x^ and 3, of this Treatife, 
are right-lined Plane-angles. 

Every fuch Angle is meafur'd by the Def 16. 
Arch of a Circle, whofe (||) Center is rhe Mea- 
the Head of the Angle. For that Arch Jjf M 
of the Circle, which is intercepted be- what! 
tween the Legs of the Angle, is the Mea~- 
fure of the Angle, /. e. the' Angle is faid 
to be an Angle of fo many Degrees, as 
are contain'd in the Arch. Thus, the 
Meafure of the Angle ACB, (Fig. 4, or 
6,) is the Arch AB , which being a 4th 
Part of the Circumference, and To con- 
taining 90 Degrees, therefore the Angle 
ACB, is faid to be an Angle of 90 De- 
grees. 

An Angle of 90 Degrees is calPd a Def. 17 ; 
right Angle, any other is calPd in gene bright, 
>ral an oblique Angle : And if the oblique SS^ 

_, obtufe-rf«- 

(|() The Circle may be drawn at any Extent from the 
Center. For the Legs of the fame Angle will intercept 
proportional Arches in any Circles. Thus, Tig. .6, the 
Arch AB of the lefler Circle, as well as the Arch DE of 
the greater Circle, is a fourth Part of its refpedlive Circle. 
Hence, it is evident, that the Length of the Legs alter no- 
thing as to the Meafure of an Angle. 

N 4 An^le 
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Chap. I.. Angle be lefs than a Right, it is pecu- 
"^V>^ liarly call'd an acute Angle; if greater, 

an Obtufe. Thus, Fig. 4, ACB and BCD 

are both right Angles ; DCE an Acute \ 

ECA an Obtufe. 
D<?/.i8. Two Angles, which have one and the 
Contigu- f am e common Leg, are callM (*) conti- 
$,^g««" Angles * As ACB and BCD, Fig.^ 

for the Leg BC is common to both. 
Def.iq. Two Angles, Which touch one ano- 
Ve™ cal ther only at their Vertices or Heads, are 
what' call'd vertical Angles. -Thus, Fig. 33. 

ABC and EBD are vertical Angles ; and 

likewife CBD and ABE. 
Def '20. The Legs of a right Angle are faid to 
^perpen-be (f) perpendicular one to the other. 

S, ar Thus > Fl &- 4> BC is perpendicular to AC 
v>b*t. or CD. And whenever the Legs are per- 
pendicular, the Angle contain'd between 
them is a right Angle. 
D e i 2I# Rectilinear Figures are thofe which 
Ream- ' are comprehended by right Lines. And 
ne*r Fi- f uc h are all the Figures fpoken of in 
%bal Cbap. 1 , and ?, of this Treatife, except 
the Circle. 



(*) They are ftiTd in Latin, Angul'tdeinteps. 

(f) By a Perpendicular is denoted a Line, which in- 
clines no more to one Side than another, but ftands exact- 
ly Upright, and fo has the famePofitian, as a perpendkuUr 
(i. e. Jianging) Thread, with a Plummet at its End, will 
teft in, if left to it felf. It is alfo call'd a normal Line, 
from the Norma, or Square-rule, whofe Sides ate made 
perpendicular one to the other. 

The 
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The Lines, whereby Figures are com- Jjji 
prehended, are call'd their Sides. And JO a2# 
re£tilinear Figures have, either three, or The ' ' Si( ^ 
four, or more Sides. of Figures* 

Among trilateral (/'. e . three-fided) Fi- jj*- 
gures, call'd in one Word Triangles^ an ^^ih- 
equilateral Triangle is that, which hasterair™- 
all its three Sides equal one to the other, *$£ 
as Fig. 7, 

A Triangle, which has only two Sides D^/24. 
equal,- is call'd an Ifofceles ; as Fig. 8. -4*i&fce- 

# A Triangle, which has none of its g;/**'- 
Sides equal, is call'd a Scalenum ; as^ £ ale : 

Fig, 9. num,u;i&4* 

A Triangle, which has (|JJ one right 0^26. 
Angle, is call'd a reBangular Triangle, a re'aan- 
And the Side oppofite to the right An- s^n Tri^ 
gle, is call'd the Hyfotenufe or Subtenfe. Hypote- 
Thus, Fig. 10, A is the right Angle, and nufe, 
BC the Hypotenufe. whaU 

A Triangle, which has an obtufe An- Defaj. 
gle, is thence call'd an (*) Amblygonium ; An Am- 
as Fig. 9, where the Angle A is obtufe. HjSt. 

A Triangle, which has all three An- Def.28. 
gles acute, is call'd an (?) Oxygonium , An oxy- 
as Fig. 7, and 8. # wblT' 

(II) That no Triangle can haveinore than one right An- 
gle, is prov'd from Theorem 4. 

(**) Thefe Words denote in the Greek Tongue refye- 
ftively , that which has an obtufe or acute Angle. And it 
is to be noted, that as a Triangle can have no more than 
one right Angle, fo can it have no more than one Ob- 
tufe, for the like Reafon to be learnt from Theorem 4. 

Among 



1 8 6 The Toung Gentleman s 

Chap. I. Among quadrilateral (i. e. four-fided) 
jwC^ Figures, a o quare is that, which has four 
a Square* equal Sides, and four right Angles ; as 

what. Fig. II. 

Defoo. An (f ) Oblong is that, which has four 

ion wlu r ^' lt rtn §k s > ^ ut on ty r ^ e two °PP°G te 
Sides equal } as Fig. ia. 

Defyi. A Rhombus has four equal Sides, and 
jrfRhom- four oblique Angles ; as Fig. 13. 
Def 22. ^ Rhomboid has four Sides, and four 
a Rhom" oblique Angles ^ whereof only the two 
lx>id, oppofite, both Sides and Angles are e- 

qual ; as /*>£. 14. 
^ e £n* An y other quadrilateral Figure, is call'd 

riumT' a trapezium 5 as Ffc. 1 5. 

wA«r. Lines, which are all along equally di- 

Def.%^. ftant one from the other, are call'd P^- 

w! ei r/7// ^ Tbus > ftf- l6 > the right Lines 
what. AB and CD are Parallels ; as are alfo, 

PJg". 17, the curve Lines ABC and DEF. 

jf*\y A Parallelogram is any quadrilateral 

logram, figure, whole oppofite Sides are paral- 

*>*". lei, and confequently (|J) equal. And 

fuch are all quadrilateral Figures, but a 

Trapezium. 

Figures, 

(f) It is call'd by common Workmen, a bong-fquare\ 
and by Mathematicians frequently a Rectangle from its 
four right Angles. The other quadrilateral Figure, that 
has alfo all right Angles, being fpecifiedby the Name of a 
Quadratum or Square, 

C|)) That the oppofite Sides of a Parallelogram are equal* 
is WQnt indeed to be made a Proportion, and to be de- 

monftrated. 
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Figures, which have more than four CiA P- L 
Sides, are in general calPd Polygons -, and jQ^$ # 
are diftinguifh'd one from another by^pJiy-^ 
Names denoting (in the Greek Language) g° n > Pe »- 
their refpe&ive Number of Angles, and hSJoii, 
xonfequently of Sides. Thus, a Penta- &*< *>*>**- 
gon. Hexagon, Heptagon, OSogon, &c. 
denotes refpeftively a Figure of Five, 
Six, Seven, Eight, &c. Angles or Sides; 
fuch as are reprefented, Fig. 18, 19, so, 
and 21. , 

Any Polygon, that has all its Sides, Defay. 
and confequently all its Angles, equal a regular 
one to another, is call'd a regular Poly- p ^ on * 
gon. Such are the Pentagon, Hexagon, 
&c. defcrib'd, Fig. i8, 19, 20, and 21. 

As it is obvious, that a Figure, confi- Def^S. 
der'd by it felf % is then faid to be equila- Equilate- 
ral^/, when all its own Sides are equal ; x ^:^ n i 

j • t i 11. * « 5 equiangu- 

and equiangular, when, all its own An- lar Fi- 
gies are equal j fo it is to be obferv'd,*™^ 
that two or more Figures, confider'd in 
refpeS one of the other, are then laid to 
be equilateral, when rhe feveral Sides in 



monftrated. But I have chofen rather to infert it into the 
very Definition of a Parallelogram, as being really inclu- 
ded therein. For fince'to be parallel, is »o other than to 
be equi-diftant, it follow, that to fay," the two oppofite 
Sides, of a Parallelogram are Parallel, is the fame in Effed 
as to fay, that the other two oppofite Sides are equal; it 
being the Equality of thefe, that makes the other two equi- 
tiftant, I c. par*hU > • • 

one, 
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Chap. I. one, are refpedively equal to the feveral 
^^^ Sides in the other ; and likewife are then 
faid to be equiangular^ when the feveral 
Angles in one, are refpedtively equal to 
the feveral Angles in the other ; al- 
though, each Figure, confiderM in it felf, 
is neitner equilateral nor equiangular. 
Thus, t Fig. 23, and 23, the Triangles 
ABC and abc, are equilateral and (*}' 
equiangular Figures ; becaufe the Side 
A3—ab 9 BC=bc> CA=ca 9 and the An- 
gle A=*, B=£, C=e. 
Pefay. Similar (or like) Figures are thofe, 
Similar which have their Angles mutually equal 
Figures, eac h t0 ^ c h^ and alfo the Sides about 
w atm the equal Angles (f ) proportional Thus, 
the Triangles ABC and ale, (Fig. 24, 
and 25,) are fimilar Figures. For the 
Angle A=tf, B=b> C=c *, and alfo the 
Side AB : BC .• .• ah : be j and BC : CA .•: 
be : ca ; and CA : AB .• : ca : ab. And it 



(*) It is to be noted, that although equilateral Triangles, 
are equiangular by Theorem 5; yet equiangular Triangles, 
are not always equilateral, (as Fig. 24, and 25.) but the 
Sides about the equal Angles, aie always proportional by 
Theorem 9. 

(f) It is fuppos'd, that the young Gentleman proceeds 
in his mathematical Studies regularly; and therefore has 
gone through the young Gentleman* Arithmetic^ and fo 
underftands what Ratio or Proportion is, and the feveral 
Sorts of it, viz.. Alt em, lnverje, &c. Proportion; as alfo 
what the Antecedent and Confequent of a Proportion is ; 
they being explain'd in the Chapter concerning Proportiqri 
in the faid Arithmetical Trcatife. 

is 
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is to be noted, that all Squares are fimi- Cha P- *• 
lar Figures in refpe£t one of the other. v-r ^ 
For every Square having by Def. 29, all 
its foufr Sides equal, it follows, that if 
any one Side of a greater Square, be the 
Double of any one Side of a lefs Square, 
all the other Sides of the greater Square, 
will alfo be the Doubles of all the other 
Sides of the lefs' Square. And fo the 
Squares will be proportional. And ha- 
ving alfo both right Angles, they will 
be fimilar. ' 

In proportional Quantities, the feve- Def.40. 
ral Antecedents are faid to be homologous Homoio- 
(i. e. alike in their Ratio or Proportion) ^™ nti _ 
one to the other, and like wife the fe- *i«, and 
veral Confequents. Thus, if A : B : : ^ f ; 
C : D \ then A and C are homologous 
Quantities, and likewife B and D. And 
in fimilar Figures, the Sides that are op- 
pofite to the equal. Angles, are calPd ho- 
mologous Sides. Thus Fig. 24, and 25, 
AB and ab are homologous Sides, and 
BC and be, kc. 

To multiply a Line into (or by) a Line, Def .4.x. 
is, by (*) drawing one Line perpendicu- T ? mu ! ti " 
larly along the other to defcribe a Re- b/aYine! 
£tangle. Thus, Fig. 11, and 12, both wkat - 



(*) Hence the Latin Word duett ( to draw) is ufed by 
Latin Writers of Arithmetic^ forthefameastfw/////w, to 
multiply. 

the 
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Chap. I. the fquare and oblong Re&angles ABCD, 
'■'"VNJ are conceived to be produced or made by 
multiplying the Line AB, by the Line 
BD, /• *. by drawing AB perpendicu- 
larly along BD. Hence it is faid, that 
the Area or Content of a Re&angle 
ABCD, is equal to its two contiguous 
Sides AB and BD (or AB and AC, or 
AC and CD, or CD and BD) multipli- 
ed together. Namely, if AB be three 
Foot (or Yards or Inches, fcfc.) long, 
and BDfour, then the Content of ABCD 
will be ^ x 4=13 Feet fquare. This is 
illuftrated, Fig* 26, where, fuppofing the 
Line AB to be drawn from the Point B, 
to the Point e (viz. one Foot) upon the 
Line BD, it is evident, that by fuch its 
Motion it will defcribe the Reftangle 
AB*£, whofe Content will be three fquare 
Feet. The Line AB being movM from 
e to f, will in like manner defcribe the 
Re&angle efi b 7 containing three fquare 
Feet more. And after the lame manner 
will there be defcrib'd the two Re£tan- 
gles/g k /, and gDCfc, by the Motion of 
AB from / to g 9 and from g ag;ain to 
D ^ each of thefe Re&angles evidently 
containing like wife three fquare Feet* 
Whence it evidently follows, that the 
whole or great ReSangle ABCD, con- 
tains (four Times three, /. e .) twelve 
fquare Feet. And this is the more re- 

quifite 



Geometry. 1 9 1 

quifite to be taken Notice of, and clearly Cha P L 
illuftrated, becaufe on the Certainty or ^^^^ 
Truth of this Method of Meafuring (or 
finding the Content of) Redangles, do's 
depend the true Meafuring- of other fu- 
perficial Figures j viz. Triangles, Trape- 
ziums, and Polygons, as will be (hewn 
under the proper Theorems of Cbap. i< 

The Altitude or Height of any Figure, Def.^2. 
is a Perpendicular let down from its 1 ^^- 
Vertex or Top, to its Balis or Bottom. Height 4 
Thus, the Line AP is the Altitude of «*****» 
Fig. 27, and 28, and 29 \ where it is to™* 4 ** 
be noted, that the Bafis is to be produced 
when the Perpendicular will not fall 
within the Figure, as Fig. 28. Alfo it 
is to be noted, that the contiguous Sides 
of Rectangles (whether Squares or Ob- 
longs) being always perpendicular, there- 
fore, their Altitude is given with them, 
it being always equal to either of the 
oppofite Sides, which lie between the 
top and bottom Sides. Thus, AB or CD is 
the Altitude of the Square, Fig. n, and 
of the Oblong, Fig. 12. Lafily^ It is to 
be noted, that the Altitude of any Ob- 
jeft, (t/fe, Tree, Tower, &cJ) is like- 
wife meafur'd by a Perpendicular, from 
its Top to its Bottom. 
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AXIOMS. 



Ax. i. The Whole is greater than any Part 
of it. 

Ax. 2. The Whole is equal to all its Parts ta- 
ken together. 

Ax. 2. Quantities, which are equal to the 
fame Quantity, are equal between them- 
felves. If A=B=C, then A=C 

Ax, 4. Quantities, which are (*) proporti- 
onal to the fame Quantities, are propor^ 
tional between themfelves. If A .• B i : 
C * D : .• E .• F, then A : B .• : E: F. 

Ax, 5. Figures, which are (*) fimilar to the 
fame Figure, are fimilar between them- 

felves. 
Ax. 6. The fame Quantities, have the fame 
Proportion . to equal Quantities j and e* 
qual Quantities, have the fame Proporti- 
on to the fame Quantities. If C=D, 
then A : C : : A : D. Or, if C=E, and 
D=F, and A : B •• .• C .' D, then A .• B : .• 

E.-F. 
Ax. 7. if equal Quantities be added to equal 
Quantities, the Wholes will be equal. 



(**) The Terms, Proportional and Similar, being once 
understood as well as the Term Equal, what is here faid 
of proportional and fimilar Quantities, is as Self-evident", 
as what is faid of equal Quantities ; and therefore, may 
asjuftlybeefteenVdft>many.<ixw»». 
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IF A=B, then A-f C=B-f-G Or, ff Chap. I. 



A=B, and C=D, then A-f-C=B+D. 

If equal Quantities be fubftrafted from Ax. 8. 
equal Quantities, the Remainders will be 
equal. If A=B, then A— C=B— C\ 
Or, if A^B, and C=D, then A— C= 
B— D. 

If Quantities mutually proportional be Ax* 9. 
added together, the Wholes will be pro- 
portional. If A ; C : : B : D, and A : E : : 
B : F, then A : C+E : : B : D-f F. Or 
thus, if A.- &:: C/D.-/E.F, then 
A.-B.-.-C+E.D4F; andalfoA.B:: 
A+C+ E .• B+D-f-F, fcfa. And the 
fame holds good in refpe&of SubftraBi- 
on^ as well as Addition. 

The Equi- multiples (viz, Doubles, Ax. 10. 
Triples, WV.) of the iartie or equal 
Quantities, are themfelves equal. As 
A=A, fo 2A=2A, Aq=zAq,£$c. And, 
if A=B, then rA=2B, jA^zrjB, Aq^z 
Bq, Ac—Kc, €5fc. # 

The Equi- multiples (viz. Doubles, j x . 1 U 
Triples, isfc.) of any two Quantities, 
are proportional to the Quantities them* 
feJves. Namely, A .* B .• : 2 A .* 2B : .• * 

3A .• 3B, &fa 

The like Parts (viz. Halves, Thirds ^ 13, 
£sV.) . of the fame or equal Quantities, 
are themfelves equal. Namely, as A=A, 
fo tA=fA, yA=yA, &c. AndifA=B, 
then iA=f B, |A=f B, &c. 

O The 



1 94 *The Young Gentleman s 

Chap. I. The like Parts (viz. Halves, Thirds, 

y^^ t$c.) of any two Quantities, are pro- 

^ # portional to the Quantities themfelves. 

Namely, A .• B •• .- tA : tB : : -J A : fB, 

Ax. 14* If one Quantity be the Double (or 
Triple, 65>.) of another Quantity, and 
what is taken- away from the' greater 
Quantity, be like wife the Double (or 
Triple, \$c.) of what is taken away 
from the leffer Quantity : then the Re- 
mainder of the greater Quantity, will al- 
ftf be the Double (or Triple, £$c.) of 
the Remainder of the lelFer-Quantity. 

Ax* 1 5. Quantities, which apply'd to, or put 
upon one the other mutually agree, (i. e. 
fo 2$ all the Parts of the one, do exaftly 
anfwer to all the Parts of the other,) are 
equal between themfelves? 

Ax. 16. All right Angles are equal one to the 
other. 

Ax. 1 7. The Rays of equal Circles, are equaL 

Ax. 18. Equal Arches of eaual Circles, ^re e- 
qual •, and confequently, Angles meafur'd 
by fuch equal Arches, are equal. 

Ax.kj. . Perpendiculars to one and the fame 
right Line, are Q\) Parallels one to the 

other. , . 

, 1 , . • .... 

(f) For to any one that has a clear Notion of aPerpen- 
dicular, it is Self-evident, that^the faid Pqyfendiculars. 
muftall alojig keep at the fame Diftance one^from the o- 
ther, as are the Points, upon which they fall, in the Line 
to which they are perpendicular. 

THE- 
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THEOREM I. 



The Sum of any two contiguous An- 
gles ABC, and ABD, made by a right F '*- Y>* 
Line AB, falling upon a right Line CD, .. 
is always equal to two right Angles. 

Demonfiration. For it is evident, that 
the Quantity of the two Angles ABC and 
ABD put together, make up the Mea- 
fure of the Semi circumference CAD, 
and fo are equal to 180 Degrees, which 
is the Meafure of two right Angles, by 
<Def. 16. 

Corollary i* If one ABC of the two *»• iii 

contiguous Angles Bfe right, the other 
ABD will be right alio. If one ABC be 
acute, the other ABD will be obtufe $ *'*- 3* 
and contrariwife, if one ABD be ob- 
tufe, the other ABC *riil be acute. For 
the Quantity of both Angles together is 
(by Theorem u) 180 Degrees. And there- 
fore, if one Angle be op Degrees, the 
other muft be 90 alfo : If one be lefs 
than 90, the other muft be fo much 
more than 90; and contra ciwife, if one 
be more than 90, the other muft be fo 
much lefs. 

Cor. 2, Contiguous Angles, if they be *«-3*« 
equal, are both Right. For (by Theorem 
1, /"they are together equal to 180 De- 
grees. And therefore, being both equal 

O 2 one 
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Chap. I. one to the other, each muft be 90 Ete- 
w * v " s ' grees, the Meafure of a right Angle. 

• Cor. 3. The oum of all the Angles, 
that can be made by right Lines, (land- 
ing upon (i* e. not eroding) one and the 
30j *?-JL ^ ame P°^t B, *of a right Line CD, is 
** ^ m equal to two right Angles. For it is evi- 
dent^ that the Sum of all the Angles, 
CBA, ABE, EBF, GBH, and HBD, is 
jQilf equal to (the Semi-circumference 
CAEFGHD, or) 180 Degrees. 

Cor, 4. The Sum of ^ all the Angles, 
made by two or more right Lines, crof- 
fing each the other in one and the fame 
&34?* Point B, is equal to four right Angles. 
For they evidently take up the whole 
Circumference of their refpe&ive Circle : 
As do the four Angles, ABC, CBD, 
DBE, and EBA, in Fig. 35, made by 
the two Lines ADandCE, croflingeach 
other in B } and the eight Angles made 
by the four Lines AF, CG, DH, and EI, 
croffing in the Point B, Fig. 34* 

US E. 

The firft Theorem, and its Corollaries, 
are not only of great, and as it were 
fundamental Ufe in demonftrating other 
Proportions, but alfo of great Ufe in 
Pra&ice. For Inftancg, by Coroh 4. is 
known, what regular Surfaces (whether 

of 
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of common Stone, or Marble, or Wood, 9*3^i; 
t3c.) may be join'd together in Pave- 
ments ; namely, thofe only, whofe An- 
gles, taking a certain Number of them 
together, are juft equal to four Right* 
And fuch are equilateral Triangles y 
Squares, and regular Hexagons. For the 
Angle of an equilateral Triangle, being 
(by Theorem 4, and Theorem 5, Corol. 3.) 
always equal to one Third of two Right, 
/. e. to 60 Degrees \ and the Angle of a 
Square, being by Def. 39, always a right 
Angle ; and the Angle of a regular 
Hexagon, being ( by CoroL 4, Theorem 5. ) 
always equal to one fixth Part of eight 
Right, i.e. to 120 Degrees } therefore, 
fix equilateral Triangles, or four Squares, 
or three regular Hexagons, will join to* 
gether in one Point. For 60x6=360, 
and 90 * 4=360, and 1 20x3=360; and 
the Quantity of all the Angles, that can 
be round one Point, is 360 Degrees, by 
Carol. 4, of thhTheorem 1. This is il- 
luftrated, Fig. 35. as to Squares, and Fig. 
36, as to Triangles, and Fig. 37, as to 
Hexagons ; in each of which Figtf res P 
denotes the Point, wherein the feve- 
ral Squares, or Triangles, or Hexagons 
join. 
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THEOREM II. 



jfc.38. Vertical Angles CEB and AED, are 
equal one to the other. 
Dem, For by Theorem i, the Angles 

AEC-f CEB=2 Right, =AEC-f-AED. 
Therefore, by Axiom 3, AEG-f-CEB= 
AEC-f-AED. Therefore, by Axiom Z* 

CEB—AEC=AED— AEC, /. e. CEB= 
AED. 



USE. 



1 



This fecond Theorem is of great Ufe, 
The ufe of not only as it ferves to demonftrate other 
'rem Id," Propofitipns, but alfo as on it depends 
iUuftrJed, the Demonftration of the Method of ta- 

5l/sS?s kin § the Sun ' s Hei S ht b y the Quadrant, 
Height, and alfo of taking the Angle of Diftance 

Angk of betw . een f wo Objects, by the Theodolite 
Diftance 0r Circumferentor, and other fike Inftru- 

betvieen mentS. 

JS. ° That the Sun's Height, or Diftance 

2# above the Horizon, is truly taken by the 

The Me-, Quadrant, is iljuftrated, Fig* 39: For 

lift? tbe ^ a > T ° f ^e Sun, coming to the Eye, 
suns through the Sights of the Quadrant, 

£? Qua? m . akes a ri S ht Line AB > c * XVd the Une °f 
dram, de- Y*fi 0n ' And the String of the Quadrant, 

™>nfir*. to which the Plummet is fattened, being ! 

f'i» 3?. PP ¥ t0 be continu'd to the Zenith, ; 
' Fftcfj it hangs true or exa&ly perpendi- 
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cular, makes another right Line DE. Chap. r. 
Xhefe two Lines eroding one the other at ^^^ 
C, the Center of the Quadrant, make 
thefe two vertical Angles ACD and BCE. 
Which two Angles, being by this Theor. 
2d, equal one to another, it thence fol- 
lows, that the Degrees between the Ze- 
nith and the Center of the Sun, are jufl 
as many as the Degrees between the 
String and that Edge of the Quadrant on 
which the Sights are. And therefore, 
fuppofing the Degrees between the String 
and the faid Edge of the Quadrant to be 
30, the Diftance of the Sun '(I. e. of the 
Center of the Sun) from the Zenith will 
be 30 Degrees likewife. Now the Di- 
ftance of the Zenith from the Horizon 
being always 90 Degrees, which is the 
Number of Degrees in a Quadrant \ it 
follows, that as the Diftance of the Sun 
above the Horizon, (r. e. in one Word, 
its HeightJ muft be always equal to the 
Refidue, arifing from the Subjiraffion of 
the Diftance between the Sun and the 
Zenith out of 90 j fo it muft be always 
equal to the Number of Degrees, be- v 
tween the String and the other Edge of 
the Quadrant, which has not the Sights 
on it; becaufe, the faid Number of De- 
grees on the Limb of the Quadrant is 
likewife the Refidue, arifing from the Sub- 
ftraEtion of the Diftance between the Sun 

4 and 
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Chap. T. and the Zenith from 90. Accordingly, 

vrv> *' fuppofing the Sun's Diftance from the 

Zenith to be 30 Degrees, its Height will 

be 60 Degrees ; and juft fo many De- 

, grees will be intercepted between the 

String of the Quadrant, and that Edge of 

it, which has not the Sights j as may be 

feen, Fig. 59. 

3. That the Diftance between two Ob- 

Jfcdt}'ta-i e & s ls l r u ty taken b y the Theodolite, 
kmg'tht (or the like Inftrument,) is illuftrated, 

dKum? ^ 4 " Q ' ^° r the ^ S ° f Vifion COming 

between through the Sights of the Theodolite, 

two Ob- make two right Lines A B and DE crof- 

£2a£~ fin S one an °ther at C, the Center of the 

ted. Theodolite ^ and fo majring thefe two 

^■40. vertical Angles ACE and DCB. Of 

which the Angle ACE, being the Angle 

of Diftance between the two ObjeSs, 

.. and being by this Theorem 2d, equal tp 

the Angle PCB, it follows, that the 

Meafure of the Angle DCB, viz. 109 

Pegrees, is alio the true Meafure of the 

Angle of Diftance ACE j as it is actually 

fhewn $q be upon the Theodolite, Fig- 

THEOREM \\h 

A right Line EF falling (either per- 
pendicularly, as Fig. 41, or obliquely, 
¥ F%> 4?>) upcn two right (Jnes par 

P ralle! 
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rallel one to the other AB and CD> will £Jv^ 
ffiake the extern Angle xABE, equal to ^^^ 
the intern and oppofite CDE. 

Demon. If the right Line EF falls per- *4« #• 
pendicularly on the Parallels AB and CD, 
(as fig. 41,) then by *Def. 20, the An- 
gles ABE and CDE, are both Right, and 
confequently equal by Axiom 16. 

If the Line EF falls obliquely on the *fc- 4^ 
Parallels AB and CD, (as fig. 42,) then 
let the prick'd Lines BG and DH be both 
(*) perpendicular to the Line EF; or, 
which comes to the fame, be two Pa- 
rallels, on which the Line EF falls per- 
pendicularly, (as it do's on the Parallels 
AB and CD> fig. 41,) hereupon the 
Angles EBG and EDH, will be by Def. 
20, both right, and therefore, by Axiom 
16, equal. Now, fuppofing the perpen- 
dicular Parallels BG and DH, may be 
turn'd about upon their refpe&ive Points 
B and D, (as they are a&ually made to 
be turn'd about in the common Tarallel- 
Rule, whereby, what is here faid, may 
be evidently reprefented to the very 
Eye,) it will follow, that as much as the 
right Angle EBG is leffen'd by turning 
the perpendicular Parallel BG, till it 
comes to the oblique Parallel AB, fo 

much 



(*) How to draw a Perpendicular, See cbqp. 2, Pr*« 
hUnk 6* 
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2£i much muft the other right Angle EDH 
^** be leflen'd by the equal turning of the 
other perpendicular Parallel DH, ("as be- 
ing fuppos'd to keep all along parallel to 
hG,) till it comes to the other oblique 
Parallel CD ; and confequently, the An- 
gles EBA and EDC, being the Remain- 
ders of two right Agles EBG and EDH 
equally leffen'd, muft be equal one to 
another by Axiom 8. 

Car. i. Aright LineEF falling upon 
two Parallels AB and CD, makes the 
two intern Angles ABF and CDE equal 
to two Right. This is evident, if EF 
falls perpendicularly on AB and CD, as 
Fig. 41 . For then the Angles ABF and 
CDE are each right Angles by Def. 20, 
and fo equal by Axiom 16. In like man- 
ner, Fig. 42, the Lines BG and DH be- 
ing Perpendiculars to EF, the Angles 
GBF and HDE are two Right by Def. 
20. Wherefore, the Lines BG and DH 
being fuppos'd (as afore, Cor 61. 1.) to 
turn round upon their Points B and D, 
till they come to be in the fame oblique 
Pofition with AB and CD, and to keep 
all the while Parallel one to the other ; 
it is evident, that as much as the Angle 
CDB, becomes lefs than the right Angle 
HDB j fo much the Angle ABF, becomes 
greater than the right Angle GBF ; and 
confequently, the two oblique intern and 

oppofite 



1 



J 
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Oppofice Angles ABV and CDB, arc to Chap^L 
gether equal to two Right, in what De- L/ * s * 
gree foever of Obliquity the Line EF 
falls upon the two Parallels AB and CD. 
The foregoing Demonftration of CoroL 
2, is founded on the more natural or im- 
mediate Reafon of the Things proved. 
The faid Corollary may be otherwife de- 
monstrated univerfilly (i. e. whether the 
Line EF falls perpendicularly or ob- » 

liquely on the Parallels AB and CD) by 
one and the fame Manner of Proof, thus: 
By Theorem $, the Angle EBA=EDC, 
and by The*, i, EBA-fABF=2 Right •, 
therefore, by Jxiom 7, EDC-f ABF=2 
Right. 

CoroL 2. A right Line EF falling upon Fij.43, & 
two Parallels AB and CD, makes the al- 4* 
tern Angles AGF and EHD equal one to 
the other. If the Line EF falls perpendi- 
cularly upon the two Parallels AB and 
CD, as Fig. 43. then it is evident, that 
by Jxiom. 16, the altera Angles are e- 
qual, becaufe they are both Right by 
Defin. 20. And from hence it may be 
inferred, that the altern Angles will be 
equal likewife, though oblique, (as Fig. 
44>) forafmuch as the laid oblique al- 
tern Angles AGF and EHD, maybecon- 
ceiv'd to be made by the equal turning 
of the perpendicular Parallels KL and 
MN from their perpendicular Pofition, 

to 
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Chap. I. to the oblique Pofition of the Parallels 
wrv ^" AB and CD. But this Corol, 2, is other- 
wife prov'd univerfall y, thus : By Tbeor. 
2, the Angle AGF=EGB, and by this 
Theorem 3, EGB=EHD ; therefore, by 
Axiom 5, AGF=EHD. 
gr- 43. Corol. 3. If a right Line EF falling up- 
* 44 * on two right Lines AB and CD, makes 
the extern Angle AGE, equal to the in- 
tern oppofite CHE, or the aftern Angles 
AGF and EHD equal one to the other, 
or the two intern Angles AGF and CHE 
equal to two Right, then the Lines AB 
and CD are parallel one t# the other, 
(This Corollary is no other than the 
Converfe of this Theorem 3d, and its 
two; foregoing Corollaries 5 and altho' 
the Truth of it fufficiently appears from 
thence, yet, it may be more evidently 
prov'd thus :) If in the three fore-men- 
tion'd Cafes, the two Angles compared 
together be both right, as Fig. 43. (i. e. 
if the extern and intern Angles be both 
right, or the two Alterns be both right, 
or the two Interns be both right,) then 
by Daf. 20, the Lines AB and CD are 
both perpendicular to EF, and therefore, 
by Axiom 1 9, parallel one to the other. 
Wherefore, they will alfo keep parallel, 
if they be equally turn'd from a Perpen- 
dicular to any oblique Pofition •, which 
is the lame as to fay, that if (as in Fig, 

44,) 
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44,) the extern AGE and intern CHE c^p- L 
be equal oblique Angles, or if the two {y ^ Sti 
Altern ACF and EHD be equal oblique 
Angles, or if the- two oblique Intern 
AGF and CHE are together equal to two 
Right, then the Lines AB and CD are 
parallel (*). 

USE. 

This third Theorem (with its Corolla- The m*- 
rtbJJs of great Ufe, as in demonft rating j^fi*" 
other Propofitions, fo alfo in demonftra- Angle of 
ting more immediately fome Methods ^™* d £^ 
us]d in Pra&ice. For Inftance : By this )%aby tht 
third Theorem may be demonftrated, ^*f*%* 
that in taking the Height of an Obje£t £^yL- 
CA by the Quadrant, the Number of ud > ▼«• 
Degrees between that Edge of the Qua- £££* 
drant, on which the Sights are, and the by the Ray 
String, do truly contain the Meafure of ^/IS* 
the Angle CBA, made by CA the Per- pendkuiar 
pendicular (or Altitude) of the Objed, °fj h * ob ~ 
and BC the Line of Vifion. For, when %'. 4 t , 
the Striog of the Quadrant hangs true, 
*• e. perpendicularly, it will be parallel 
to C A th^ Perpendicular of the Objefr. 
Wherefore, the Angle bca> made by the 
Line of Vifion and the String of the 

Quadrant, 



(*) See another Protff of this Corollary, in the Notes 
on the following Theorem the 4th. 
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Cfcp I. Quadrant, will be the extern Angle io 
^^^^ the Angle BCA, and confequently, they 

will be equal one to the other by this • 
third Theorem. How from hence the 
other Angle ABC is known, will be 
taught in CoroU 2, of the following fourth 
Theorem, and will be illuftrated in the 
Ufe of the faid Theorem. 

THEOREM IV. 

rt g . 46. Of any Triangle ABC, one SideBflC 
being produced, the extern Angle ACD, 
is equal to the two intern and oppofite 
A and B. And confequently, all the 
three intern Angles, viz. A and B, and 
ACB, are together equal to two Right. 

Demon. Upon C, let the Line CE be 
drawn (f) parallel to BA. Therefore, 
the Angle A = ACE, by Coral. 2, Theorem 
3. And the Angle B=ECD, by Theorem 
j. Wherefore, by Axiom 7, A-(-B= 
ACE-f ECD= ACD, (by Ax. a :) Which 
was the firft Particular to be demon- 
ftrated. To proceed then, the Angles 
BCA+ACE4-ECD=BCA-f A-|~B, by 
Axiom 7- But the Angles BCA+ACE-f 
ECD=2 Right, by Coral. 3, Theorem 1 j 
Therefore, the Angles BCA-J-A-f B=a 
Right, by Ax m $. 

(t) Ho w to draw a Parallel, See Cbaf.z, Probl. 1. 

. Coroh 



\ 
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Cor oh 1. In any Triangle, if one An- Chap. L 
gle be right, the other two together 
{ make up the Quantity of another Right. 

CoroU 3. The Quantity of any two An* 
gles in a Triangle being known, the 
Quantity of the third Angle is alfo known 
thereby ^ namely, it is the Complement 
of the other two Angles to two Right, 
or to 180 Degrees. 

CoroL 3. If two Angles in one Tri- 
angle, be equal to two Angles in another 
Triangle ; then the other remaining An- 
gle in each Triangle, will ^lfo be equal 
one to the other (*). 



(*) What is above fet down under Theorem 3, as its 
third Corollary, may be otherwife prov'd from this Theo- 
rem 4, after this manner. If, when the altera Angte, ffc * w 
AGFand EHD be equal, it be denied, that the Lines AB 
and CD are parallel ; then, fuppofe the faid Lines to meet 
together in P, and the Figure HPG to be a Triangle; to 
which AGF will be anextern Angle; and therefore, by 
Theorem 4, AGF=GHP, and HPG, and therefore bigger 
than GHP alone, or which is.thefame, bigger than EHD, 
to which it was at firft fuppos'd to be equal. But it 
being inconfiftent, that the Angle EHD, fliould be both 
equal to, and letter than the Extern AGF, it follows, that 
being equal, (as was firft fuppos'd,) therefore the Lines 
AB and CD wjll never meet, but are parallel. Anf 
hence it follows, that if the Extern EGB, and Intern EHD 
be equal, AB and CD are Parallels: For EGB=AGF (by 
Theorem 2,) the Altern to EHD. And fo laftly, if the 
two Intern AGF and CHE, be equal to two Right : For 
CHE+DHE=x Right. Wherefore, DHE—AGF, it* 
Altern. 



. USE. 



»o8 'The Toung Gentleman s 

Chap. I. 

"^^ u s e: 

Befides the great Ufe of this fourth 
Theorem (and its Corollaries) in demon- 
ftrating other Propofitions, on it more 
immediately depends feveral Particulars 
of great Ufe in Praftice, fome few of 
which I muft be content here to take No- 
tice of. 
i. Hereby, then is demonftrated, that 

The m^ ^ Angle of the Height of any Objeffc is 
ktngC" truly taken by the Quadrant. For (%. 
Height 0/45,) the horizontal Line BA, and the 
anobjett p €rpen di cu i ar of the Obje£t CA, and the 

iuJram, Ray of Vifion BC, do make together a 
demonfira- Triangle ABC In which the Line CA, 
being perpendicular to the Line BA \ it 
follows, by Defin. 20, that the Angle 
BAC is a right Angle. And therefore, 
by Cor oh 1, of this Theorem, the other 
two Angles do together make up another 
Right. But it has been afore (in the 
Ufe of Theorem 3,) fhewn, that the An- 
gle bca on the Quadrant, is equal to the 
Angle BCA in the Triangle ABC. There- 
fore, it follows, by CoroL 2, of this 
Theorem, that the third Angle ABC in 
the Triangle ABC, is equal to to the Com- 
plement of the Angles BAC and BCA to 
two Right, /. e. to the Angle ace on the 
Quadrant. For, fuppofing the Angle 

BCA 



} 



/ 



Geometry. \ 2 op 

BCA (—bed) to be 60 Degrees, the An- Cha P- r - 
gle ABC (—ace) will be found by the "^^ 
Quadrant to be 30 Degrees, which is the 
Complement of the Angles BAC 90, and 
BCA 60, to two Right, viz. 904-60+30 
=180. 

Further, by Help of this Theorem 2. 
principally it is demonstrated, that all T J^ d M € f 
the Angles of any right-lin'd Figure, do finding^* 
together make up the Quantity of twice s ™* of 
as many right Angles, abating four, asJ^inaiTy 
the Figure has Sides. For any luch Fi- Polygon, 
gure may be divided into fo many Tri $£££ 
angles, as it has Sides. Wherefore, fince 
the Angles of each Triangle, will by this 
Theorem be equal to two Right \ the 
Sum of all the Angles in all the Tri* 
angles, into which the Figure is divided, 
will together be equal to twice as many 
right Angles, as the Figure has Sides. 
But the Angles about P, the inward 
Point of each Figure, wherein all the 
Triangles concur, are (by Corol. 4. Theo. 
1,) equal to four Right. Therefore, if 
from the Sum of the Angles of all the 
Triangles, into which any Figure is re- 
fblv'd, you take away the Angles about 
the Point P, the Reft of the Angles, 
which make up the Angles of the Figure, 
will make up together the Sum of twice 
as many Right, abating four, as the Fi- 
gure has Sides. Thus, Fig. 49. the Fig. 49- 

P Triangle 
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Chap. I. Triangle ABC is refolv'd into three Tri- 

***** angles PAB, PBC, and PCA j the An- 
gles of each of which by this Theorem, 
are equal to two Right ^ and therefore, 
are alt together equal to fix Right. Frond 
which fix Angles, deduft the Quantity of 
the Angles at P, equal (by Theo. i, Cor 4 
4,) to four Right, and there will remain 
the Quantity of two right Angles, for 
the Sum of the three Angles of the Tri* 
angle ABC, agreeably to this Theorem 4. 
3". So the Square ABCD being refolved 

**• s<x i n to four Triangles PAB, PBC, PCD, 
and PDA, the Angles in each Triangle 
will be equal to two Right, and fo the 
Sum of the Angles in all the feveral Tri- 
angles will be equal to eight Right. From 
which deduft the Quantity of four Right, 
which is the Sum of the Angles about P, 
and there will remain the Quantity of 
four right Angles, for the Sum of the 
four Angles of the Square ABCD, agree- 
ably to Defin. 29. 
4. Once more, the Hexagon, Fig. 51, 

*«• 51- being refolv'd into fix Triangles, the An- 
gles of each will be together equal to two 
Right :, and fo the Sum of all the An- 
gles in the fix Triangles, will together be 
equal to twelve Right. From which de- 
dud the Quantity of four Right, for the 
Sum of the Angles at P, and there will 
remain the Quantity of eight Right, for 

the 
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the Sum of the fix proper Angles of the Chap. I- 
Hexagon. <-/W 

THEOREM V- 

Two Triangles ABC and ahc t having . 
their feveral Sides mutually equal, vi&. 5 f' * u 
AB=*£, BC=fo, and CA=^, will have 
alfo the Angles, contained between the mu- 
tually equal Sides, equal one to the other, 
vi&. the Angle A=tf, b—fr, C=r, and 
the Triangles themfelves will be mutually 
equal. In (hort, thus : Triangles mutu- 
ally equilateral, are alfo mutually equi- 
angular, and equal one to the othen 

Demon. For the Side AB being put 
upon ab, and equal thereto, BC will fall 
upon be, and CA upon ca, by Reafon of 
their refpe&ive mutual Equality. And 
the feveral Sides of the Triangle, ABC, * 
thus falling exaftly upon the correfpon- 
dent Sides of the Triangle abc y it evi- 
dently follows, that any two contiguous 
Sides of one Triangle, mud have the 
fame Inclination one to another, as have 
the two contiguous Sides of the other 
Triangle upon which they fall, (viz. AB 
tnuft have the fame Inclination to BC, as 
ab to be, and fo of the reft j) and there- 
fore, by Defin: 14, the Angle contained 
between ^each two contiguous Sides of 
one Triangle, muft be equal to the An* 

t> 2 gle 



5S 
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Chap. I. glc contained between the refpondeiut 
^^^ Sides of the other Triangle ; and fo the 
two Triangles be mutually equiangular, 
as well is mutually equilateral. And 
they are alfo by Axiom 15, mutually e- 
qual, forafmuch as the Sides # of one, fal- 
ling exaftly upon the correfpondent Sides 
of the other, the Sides of each rauft in- 
clude or take up equal Space. 
*f 54, Corol. 1. Two Triangles DEF and def f 
having an Angle E, equal to an Angle *, 
and the Legs of the faid Angle mutually 
equal, (viz. ED=*i, and EF=*/) will 
be equal in all other Refpeds, viz. the 
(*) Bafis DF, will be equal to the Bafis 
df> and the Angle, D=^ and F=f. 
For the Ancle E being put upon *, the 
Leg ED will fell upon a/, and EF upon 
ef$ and the faid Legs being equal, and 
right Lines, the Point D will fall upon 
d } and the Point F upon f. Wherefore, 
the two Bafes DF and df, being two 
right Lines drawn from the Points D and 
d thus lying one upon another, to the 
Points F and / lying aHb one upon ano- 
ther, 



(*) Any angular Point of a Triangle (as E or e) being 
taken for the Vertex of the Triangle, the Side oppofite to 
the faid angular Point, is call'd the Bafis of the Triangle. 
Inanlibfceles, the angular Point,, wherein the two equal 
Sides meet, being ufually taken for its Vertex, hence the 
unequal Side is more peculiarly call'd the Bafis of an 
Ifpfceles. 
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ther, muft likewife themfelves lie one Chap. 1. 
upon another, and be equal, according ^^VNj 
to Defin. 3. For, according thereto, they 
being both right Lines, muft both lie 
exadtly even between the faid Points, 
and therefore the Points D and </, as alfo 
F and/; lying one upon the other, the 
Lines DF and df drawn exa&ly even be- 
tween, and only from and to the faid 
Points, muft alfo co-incide (or fall one 
upon the other) and be equal one to the 
other. Wherefore, the Triangles EDF 
and edf being mutually equilateral, it 
follows from this Theorem 5, that they 
are alfo mutually equiangular, and e- 
qual 

CoroJ. 2. In an Ifofceles Triangle ABC, **• s& 
the Angles ABC and ACB, at the Bails 
BC are equal For, fuppofing the Line 
AD to (*) bifeft the Angle A, it will 
thence follow, that the Triangles • ABD 
and ACD, have the Angles BAD and 
CAD equal. And they having alfo the 
Sides BA and AC equal, and the Side 
AD common to both ; it will follow by 
CoroL i, of this Theorem, that the fai4 
Triangles are mutually equiangular, and 
confequently the Angle (ABD, or which 
is the fame) ABC= (ACD, or) ACB. 

P 3 N.B, 



(*) Sec Chap, z, fnbl 4. 
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Chap. I. tf. <B. Hence it follows alfo, that any 

t ^ v> ° Triangle ABC, which has the Angles at 

the Bafe ABC and ACB mutually equal, 

hath alfo the other two Sides AB and AC 

equal. 

Corol. g. Every equilateral Triangle, is 
alfo equiangular, /. e. has all its own 
three Angles equal one to the other. For 
an equilateral Triangle, is an Ifofceles 
j&. 57. every Way. Wherefore, Fig. $7* BC 
being taken for the Bafis, by Corol. 2, of 
this Theorem, the Angle ABC=ACB ; 
and CA being taken tor the Balls, the 
Angle BCA=CAB; and AB being taken 
for the Bafis, the Angle CAB=ABC. 
Wherefore, ABC=ACB=CAB. 

Corol. 4. The Angles of any regular 
£plygon, are all equal one to the other. 
fov any regular Polygon, may be divided 
into fo many Ifofceles, and 'mutually 
equilateral Triangles, as it has Sides j 
and confequently the faid Triangles will 
be (by this Theorem) mutually eauian* 
;ular. And therefore, the Angles or the 
'plygon (confifting each of two Angles, 
piujt dally equal in the faid Triangles) will 
be equal one to the other. Thus in the 
Hexagon, Fig. <i, the Triangles PAB, 
PBC, PCD, &H. are each an Ifofceles 
in it felf, and alfo mutually equilateral, 
and fo mutually equiangular. For by 
this Theorem 5, the Angle PBA=PBC= 

(by 
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<by Corol. 2. of tBis Theorem) PCB= Cha p- r. 
PCD, by this Theorem $> itfelf. Where- ^^V"^ 
fore, by Axiom 7, PBA-f PBG=PCB+ 
PCD, i.e. ABC=BCD. 

Corol. 5. A (*) Diagonal CB, divides % 58. 
a Parallelogram ABCD into two equal 
Parts ABC and CDB. For the Sides AB 
and CD being equal by Defin. 35. as al- 
fo the Sides AC and BD5 and the Side 
CB being common, it follows by this 
Theorem, that the Triangles ABC and 
^CDf^are equal, and confequently that#' 
the Parallelogram ABCD, being divided 
by the Diagonal CB into the faid two 
Triangles, is by the faid Diagonal divi- 
ded into two equal Parts. 

Cor. 6. In every Parallelogram ABCD, **• »• 
the Complements DG and GB of the Pa- 
rallelograms HE and FI about the Dia- 
gonal AC, are equal one to the other. 
For, by the fore-going Corol. 5, the Tri- 
angle ACD=ACB, and the Triangle 
AGH=AGE, and the Triangle GCF= 
GCI j therefore, by Axiom 8, the Com- 
plement DG=GB. 



(*) The Word Diagonal do's import aright Line drawn 
rough a Parallel 
oppofite Angle B. 



through a Parallelogram from one Angle C of it, to its 
>fite ~ 



P 4 U S \ 
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Chap. I. 

^^ USE. 

i« Befides the great Ufe of this 5 th The- 

fng Angles orem anc * * ts Corollaries m demonftra- 
*r Lines, ting oth r Propofitionv they are alfo of 
great Ufe in Brattice. For on this The- 
orem and its two firft Corollaries, is 
founded the Method of bife&ing any 
given Angle or Line •, as alfo of Drawing 
u * a Perpendicular to a given Line. •<* 
2. And by Corol. 3, is known the Quan- 

He "Quan- "'y °^ eac ^ An g' e * n an equilateral Tri- 
tity ef angle. For all the Angles of a Triangle, 

ea \ h nln b e j n S by Theorem 4, equal to two 
cquifate- Right, or 380 Degrees } and the Angles 
rai xrw»- f an equilateral Triangle, being by Cor. 
g -' 3, of this Theorem 5, equal one to the 
other, it hence follows, that each Angle 
of an equilateral Triangle, is equal to 
one third Part of two right Angles, /". e. 
to 60 Degrees. And hence is learn'd, 
what was above taken Notice of in the 
Ufe of Theorem 1, viz. that fix equila- 
teral Triangles will meet together in a 
point of Pavement. 
V In like manner, by Corol, 4, of this 

% qS Theorem > is difcover'd the Quantity of 
tity of each Angle of any regular Polygon. For 

iMflT ll has been fllewn * n thc ufe of Theorem 
fcguiar Ay that all the Angles of any right-liny 
Fpiygon. Yigure, are equal to twice as many 

Right, 
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Right, as the Figure has Sides, abating Chapel, 
four. Accordingly, the Angles of a (,y ^ SJ 
Pentagon, make up together the Sum 
of fix right Angles, or 540 Degrees. 
Wherefore, by Corol. 4, of this Theorem, 
each Angle of a regular Pentagon, is e- 
cjual to (*f* f n e.) 180 Degrees. In 
like manner, all the Angles of an Hexa- 
gon, amounting to the Quantity of eight 
right Angles, or to 720 Degrees, each 
Angle of a regular Hexagon, is equal to 
(^ =) 1 20 Degrees. So the Angles of 
an Heptagon, being all together equal to 
ten Right, and of an Oftogon to twelve 
Right, hence each Angle of a regular 
Heptagon, will contain (7 of ten right 
Angles =) 128 Degrees, and 4 of a De- 
gree ; and each Angle of a regular O&o- 
gon, will contain (4 of twelve Right=) 
*35 Degrees. And fo of other regular 
Polygons. And hence is learn'd, what 
is above (in the Ufe of Theorem 1,) ta- 
ken Notice of, viz. that three regular 
Hexagons will join together in a Point of 
Pavement: For 1 20*3=560, which is 
the Quantity of all the Angles that can 
be made or meet in one Point* And 
hence alfo it may be learn'd, that three 
regular Pentagons will not fill up a Point 
all round, (for 108 * 3=324,) and four 
regular Pentagons can't be made to meet 
in a Point j for 108x4=432. And fo 

of 
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Chap. I. of other regular Polygons, befides the 

****** Hexagon. 
4. By Cor. 5, of this Theorem, is fhewn, 

j»Bi/r^- the Method of bife&ing any Parallelo- 

ic^r\ms, g ram > n*n»ely, by drawing a Diagonal. 

©*. And on CoroL 6> depends the Method of 
making a Parallelogram , eaual to a given 
Triangle, or other re&ilinear Figure up- 
on a given Line, 

THEOREM VI. 

Pig 60, An Angle BDC at the Center, is the 
61, 61. Double of an Angle B AC at the Circum- 
ference, having both the fame Arch BC 
for their Bads : Or which comes to the 
fame, an Angle BftC at the Circumfe- 
rence, is Half of an Arch BDC at the 
Center, both ftanding upon the fame 
Arch BC. 
Demon. Cafe t. When the Angle? gre 
F%. Co. made, as Fig. 66 ; Where DC anci DA 
being Rays of the fame Circle, the Tri- 
angle DC A is an lfofceles, and confe- 
quently by Carol. 2, Theorem 5, the An- 
gle DCA=DAC. Wherefore, by Ax. 
7, DCA+DAC=2DAC, But by The- 
orem 4, the Angle BDC=:DCA-f DAC; 
therefore, by Axiom 3, BDC=2DAC \ 
and confequently, by Axiom 8. . DAC^s 
iBDC. 



t^ 
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Cafe 2. When the Aiijgles are made, as £Jj^^ 
Fig, 61, where, the Diameter AE being j£i£/ 
drawn, there will be (by Defin. 9, and 
Corol. 2, Theorem 5, and Theorem 4,) 
the Angle BDE=DAB4-DBA=:aDAB f 
by Axiom 7. Likewife the Angle EDC= 
2DAC. Therefore, the whole Angle 
BDC=sBAC, by Ax. 7. and fo 7 BDC 
=BAC, by Axiom 8« 

Cafe 5. When the Angles are made, as *'* 6z - 
Fig. 62, then (by the fame Definition, 
and Theorems, and Corollary, and Axi- 
om, as afore) the Angle EDC=DAC+ 
DCA=aDAC. . Alfo the Angle EDB 
(one Part of the Angle EDC) =DAB 
*4-DBA=2DAB. Wherefore, by Axiom 
14, the Angle 3DC (the Refidue of the 
Angle EPC) =2BAC. And therefore, 
the Angle BAC=iBDC, by Axiom 8. 

Cor. 1. Ancles DAC and DBC, which ** *i- 
(are in the feme Segment DABC, or 
which) ftand upon the fame Arch DC, 
are equal. For by this Theorem, they 
are each the Halves of the faid Arch 
DC. 

Corol. 2. Any Angle ABC, which (is*'* 6 * 
in a Semicircle DABC, or which has a 
Diameter AC for its Bafis, or which) 
ftands upon the Semi-circumference AEC 
of a Circle, is a right Angle. For by this 
Theorem its Meafure is Half the Semi- 
circumference which it ftands upon, * . e. 

90 
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Q^p- *• 90 Degrees, the Meafurc of a right An- 

^^ gle. 
,65. Carol, 3. The two oppofite Angles 
ABC and ADC of any quadrilateral Fi- 
gure, defcrib'd in a Circle ABCD, are 
equal to two Right. For the Arch ABC 
whereon the Angle ADC ftands, and the 
Arch ADC whereon the other Angle ABC 
ftands, make up together the whole Cir- 
cumference of the Circle ABCD j the 
Half whereof is equal to 180 Degrees, 
the Quantity of two right Angles. 

USE. 

Amongft the other Ufes of this Theo- 
rem and its Corollaries in Practice, as 
well as in demonftrating other Propofiti- 
ons, it is remarkable, that on Corol. 2, 
is founded the Method of erecting a Per- 
pendicular at the End of a Line given ; 
and confequently of trying whether a 
Square-rule be made true, or no. And 
from Corol. 3, it is learn'd, that a Circle 
can't be defcrib'd about a Rhombus, for- 
afmuch as the oppofite Angles of that Fi- 
gure are either greater or lefs than two 
Right. 
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THEOREM VII. 

Parallelograms BCDA and BCFE, up- p * •**> 
on the fame Bafis BC, and within the 
fame Parallels AF and BC, are equal one 
to the other. 

Demon. By Defin. 35, AD=BC=EF. 
Therefore, by Axiom 7, AD-4-DE= 
PE4-EF, /. e. AE=DF. Ukewife AB= 
DC by Defin. 35, and the intern Angle 
A = extern CDF, by Theorem 3. There- 
fore, the Triangle ABE=DCF, by CoroL 
1, Theorem 5. Therefore, by Axiom 9 9 
the Triangle ABE— DGE=DCF— DGE, 
i. e. the Trapezium ABGD=EGCF. 
Therefore, by Ax. 7, ABGD+BGC= 
EGCF-f BGC, /. e. the Parallelogram 
ABCD=EBCF. 

CoroL 1. Parallelograms BCDA and F * g ^ 
GHFE, upon equal Bafes BC and GH \ 
and within the fame Parallels AF and 
BH, are equal. For the Lines BE and 
CF being drawn, by this Theorem 7, the 
Parallelogram BCDA=BCFE=rGHFE. 

Coral. 2. Triangles BCA and BCD, up. F '* 6 & 
on the fame Balis BC, and within the 
fame Parallels BC and EF, are equal. 
For, the Line BK being drawn parallel 
to CA, and CF to BD, it follows by this 
Theorem, that the Parallelogram BCAE 
=BCFD. Wherefore, by Axiom 12, 

iBCAE 
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Chap. I. 4-BCAE:=£BCFD, i^f. by Cor. 5, Theo* 

or>pw rem 5, the Triangle BCA=BCD. 

sfc. 59. Core/. 3. Triangles BGA and EFD, up- 
on equal Bales BC and EF, and within 
the fame Parallels GH and BF, are equal. 
For, BG being drawn Parallel to CA, 
and FH to ED, it follows, by Corol. 1, 
of this Theorem, that the Parallelogram 
BCAGmEFHD. Wherefore, by Axiom 
1 2, f BCAG=fEFHD, /. e. by Corol. 5, 
Theorem $, the Triangle BCA=EFD. 

*fc. 70. Coroh 4. A Parallelogram ABCD, is 
the Double of a Triangle BCE, upon the 
fame Bafis BC, and within the fame Pa- 
rallels AE and BC. For, AC being 
drawn, the Triangle BCA=BCE; by Cor. 
a, of this Theorem. Therefore, by Ax* 
10, 2BCA=aBCE. But by Corol. 5, 
Theorem 5, the Parallelogram ABCD= 
2BCA-, therefore ABCD=aBCE, by 
Axiom 3, 

Hi. ii. Corol. k. Parallelograms ABCD and 
CDEF, if they have the fame Altitude 
CD, are one to another as their Bates 
BC and CF ; and, if they have the lame 
Balis CD, then they are one to another 
as their Altitudes BC and CF. For, in 
both Cafes, (viz. whether BC and CF 
be taken for the two feveral Bafes, and 
CD for the common Altitude j or CD 
be taken for the common Bafis, and BC 
and CF for the two different Altitudes,) 

the 
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the Parallelograms ABGDand CDEFbe- Chap. L 
ing Re&angles, are, by tiefin. 41, made "^V^^ 
refpeftively of BC * CD, and CF * CD ; 
and confequently, being the Produ&s of 
two Quantities BC and CF equally mul- 
tiplied, namely, by one and the fame 
CD, it follows by Axiom 11, that 
ABCD : CDEF : : BC : CF. And it be- 
ing thus demonftrated, that rectangular 
Parallelograms are one to another as 
their Bafes, if their Altitudes be the 
fame , or, as their Altitudes, if their 
Bafis be the fame, it follows, that all 
obliquangular Parallelograms will be fo 
alfo \ forafmuch as they are equal (by 
this Theprem the 7th) to Re£tangles up- 
on the fame Bafis, and within the fame 
Parallels. Wherefore, Parallelograms in 
general being thus proportional, if they 
have the lame Altitude or Bafis ; it fol- 
lows from Cor oh 1, of this Theorem, 
that they muft likewife be proportional, 
if they have equal Altitudes or Bafes. 

-Carol. 6. Triangles BCD and CDF, if**- J* 
they have the fame Altitude CD, are 
one to another as their Bafes BC and CF j 
or, if they have the fame Bafis CD, they 
are one to another as their Altitudes BC 
and CF. For, by Cor oh 4, of this The- 
orem, the Triangle BCM , is equal toB^Z*. 
Half the ParallelogranTABCD ; and the 
Triangle CDF, equal to Half the Paral- , 

lelogram 
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C^P L lelogram CDEF. But, by Corel, j, 
^^ ABCD .• CDEF : : BC .• CF. Therefore, 
by Axiom i*, fABCD : fCDEF .• .• BC : 
CF, /. f. BCD .- CDF : .• BC .- CF. And 
hence it follows from Corol. J, of this 
Theorem, that Triangles which have 
equal Altitudes, will be to one another 
as their Bafes; and Triangles, which 
have equal Bafes, will be one to another 
as their Altitudes. 

USE. 

i- Befides other Ufes of this 7th Theo- 

Z£7 rem and Its Corollaries, it is of great 
Surveying Ufe in Surveying or Meafuring Land ; 

"IftiatH- the ^ft Wa y °* doing whkb, (viz* by 
on, demo*- taking the Perpendicular in the Field, 
ftrtted. an( j fo q U i te omitting Protraction,) do l s 

in a manner wholly depend on this The- 
orem and its Corollaries. 
2. For the Area or Content of any Re£t- 
The mea- angle being found (as has been above ob- 

oSl fcn f d in ?&' 4*0 b y multiplying two 
guiar Pa- of its contiguous Sides together j it fol- 
raiuie. j ows f rom t [jj s Theorem it felf and its 

deduced Corol. i, that the Content of any ob- 

{7r &** ' ,( l uan g u ' ar Parallelogram may be found, 

gicj an by making a Reftangle upon the fame 

% * or an equal Bafis, and within the fame 

Parallels. For by the faid Theorem and 

its Corol. i 5 itisihewn, that the Content 

of 
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Of the obUcJuangular Parallelogram, will Chap. I 
be tile fame with the Content of a Red- ^^v^' 
angle fo made. 

And in like manner from CoroJ. 4, of ?* 
this Theorem, is deduced the Method of%^f f 
finding the Content of any Triangle, viz, Triangle*; 
by cpmpleating the Parallelogram, of%f™f hat 
which the Triangle given is an Half \of Parai- 
and, if the faid Parallelogram be obli- "v«»- 
quangular, by making a Re&angle upon 
the fame or an equal Bafis, and within 
the fame Parallels, as is the obliqyangu- 
lar Parallelogram. For, by CoroL 4, k 
is fhewn, that the Content of a Triangle, 
Is equal to Half the Content of a Paralle- 
logram upon the fame Bafis, and within 
the fame Parallels* 

The Method of Meafuring (or finding 4* 
the Content of) any Triangle being thus J^i^o/a 
difcover'd, thence is deduced the Me*Trapezi- 
thod of Meafuring any Trapezium. For ^'df' 
any Trapezium may be refolv'd into two t%M$T 
Triangles by a Diagonal ; the Contents > r ?»* °f 
of which two Triangles, being Found, the Tnangles# 
Content of the whole Trapezium is 
found, being the Sum of the Contents of 
the two Triangles. Thus, Fig. 73, the && 73. 
Trapezium ABCD, is by the Diagonal 
AC refolv'd into two Triangles ABC 
and ADC. And the Content of the Tri- 
angle ABC, is equal to Half the obli- 
quangular Parallelogram ABHC, (being 

Q. both 
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Chap. I. both on the fame Bafis AC, and within 
l/'YXJ the fame Parallels AC and BH,) and 
confequently is equal to Half the Re&an- 
rleKBHG (^Parallelogram ABHC, as 
Javing the fame Bafis BH, and being 
within the fame Parallels AC of KG and 
BH). So the other Triangle ADC= 
^Parallelogram ACDE=tfWlelogram 
DEFL. Wherefore, the Content of the 
whole Trapezium ABCD=ABC-t-ADC 
=*ABHC4-*ACDE:=*KBHG-HDEFL 
But now the Content of a Rectangle 
tteLrt KBHG, (or DEFL) being found by mul- 
Method tiplytng KB into BH, (or LD into DE,) 
£S& and tSe Triangle ABC being bnly 
t,i»tb*. fKBHG, (or the Triangle ADC, being 
only iDEFL,) it follows, that the Con- 
tent of the Triangle ABC, muft be equal 
to KB * iBH, or iKB * BH, (andlikewife 
ADC=LD * » DE, or to i LD * DE). And 
the Line KB being a Perpendicular let 
fall from B, the Angle (of the Triangle 
ABC) oppofite to the Bafis AC, and the 
faid Bafis AC, being equal to BH, the 
other contiguous Side of the Rectangle 
KBHG •, hence it comes to pals, that (it 
is not neceffary in Pradice to draw, ei- 
ther the whole obliquaneular Parallelo- 
gram ABHC, or the whole Rectangle 
KBHG, which are the Doubles of the 
Triangle ABC ; but) in Pra&ice it is fuf- 

ficient to Jmow the Length of the Per- 
pendicular 
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pcndicitlar KB, in order to know the Chap. r. 

Content of the Triangle ABC : Foraf- <^Wi 
1 much as KB * *AC (=KC * *BH) is the 

Content of the fatd Triangle. And in 
' like manner in the Triangle ADC, be- 
! fides the Length of the Bafis AC, it k 
i fufficient to know the Length of the 
1 Perpendicular DL, in order to know the 
1 Content of the Triangle ADC. For 
I LDxiAC (=LD*fDE) is the Content 
i of the laid Triangle, as has been already 

fhewn. 

Once more, forafmuch as the Diago- 6. 
nal AC of the Trapezium ABCD is the Th \ } *f* 

\ common Bafis, both of the Triangle £%? 

I ABC, and alfo of the Triangle ADC,*/? Tra- 
hence is formed this univerfal Rule f r pcilum - 
finding the Content oif a Trapezium 
ABCD, . viz. the Diagonal AC of the 
Trapezium ABCD, being multiplied into 
Half the Sum of the two Perpendiculars 
DL and KB, in the two Triangles ABC 
and ADC, (or, which comes to the 

I fame, Half t he Diagonal AC being mul- 

! tiplied into the whole Sum of the two 
Perpendiculars KB and DL,) will give 
the Content of the Trapezium ABCD* 

Now there being no confiderable Piece 
of Land, but what may be reduced to 
fome of the fore- mentioned Figures, viz. 
either a Triangle , Parallelogram , or 
Trapezium $ it is evident from what has 

Q, a been 
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Qj^J; been (aid, how much the Art of Survey* 

^ * ing depends on this 7th Theorem, and 

its four firft Corollaries, in finding out 

the Meafure or fuperfictal Content of anjr 

given Ground or Piece of Land. 

7. And it is obvious, that on the fame 

of layin* Principles is founded in great Meafure, 
an ' the other Part of Surveying, viz. laying 
out any Quantity of Land defir'd. And 
to this the two laft Corollaries of this 
Theorem are particularly fubiervknt. 
For thereby is demonftrated, how any 
Piece of Land (fuppofing it reducible 
to one or more Parallelograms or Trian- 
gles) being given, there may be kid out 
another Piece of Land, twice or thrice 
(fcffo) as big *, namely, by doubling or 
tripling, (t$c.) either the Bafis, or elfe 
the Altitude of the Parallelograms or 
Triangles, into which the Piece of Land 
given is reducible* 

* 

THEOREM VIII. 

*'*• 74. A Line DE, drawn parallel to any one 
Side BC of a Triangle ABC, will cue the { 
other two Sides of the Triangle propor- . 
tionally, viz, AD .• DB •• .• AE : EC. 

'Demon. Draw the Lines CD and BE. ■• 
Now the Triangle DEB=DEC, by Cor. 
2, Theorem 7. Wherefore, by Axiom 6. 
ADE: DBE::ADE.- DEC. But, byi 

Corel . 



<- ^ 
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CoHl. 6, Theorem 7, ADE..* DBE: .• Chap 1. 
AD: DB, and by the fame, 4DE .•- DEC <^™ 
(=DBE) : : AE .- EC Therefore, by 
Axiom 9, AD -• DB r ; AE : EC. 

■ 

. U.'SE. 

Am6ng fevenal other Ufes of this 
Theorem, it win be. fufEcient here to 
obferve, that on it is founded the Me- 
thod of* dividing a txui into any Number 
of Parts required \ as alfo of finding a 
fourth Line proportional to three given, 
and as third proportional to two given, 

~1Fh Eakz m ix. 

Equiangular Triangles ABC and DEF, 
have the Sides about the equal Angles f«. 75, & 
proportional, viz. : AB .• BC .» : DB : ,EF, 7<J * 
and B€ • CA: : EF: FD, andCA .• AB : ; 

f>«0»fc The Angle E being ghren. e» 
qua! to the Angle B, upon BC jjet off 
&f=:EF 9 and upon BA fet off: BfeED, 
and draw 1 the Line<£ which will be e- 
qual to DF, by Cwok 1, Theorem 5. 
Now, by Theorem the 8th, Bi : dk : : 
Bf.fC* Whetefore* iiwerfely Ad-\M'> ,. 
Of; fB. Wherefore, by Composition 
(Ad-\-dB, /. e.) AB .• JB : .• (Cf+fy i. e.) 

a* cb 
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Chap-J. CB .♦ /B. Wherefore, alternately AB .* 
BC : : rfB :fB ; and (becaufe by Con- 
ftru£tion ^B=DE, and B/b=EF,) there- 
fore, by Ax. 6, AB .• BC i .• DE .• EF. 
Which was the firft Particular to be de- 
monftrated. Arid the. reft may be pro- 
ved exactly after the fame manner, by 
making at the other two Angles A and C 
of the Triangle ABC, a Triangle equal 

toDEF. 

Corel, i. By Parity of Reafon it fol- 
lows, that fimihr 
or like Se&ors 
ACQ and aCb y 
have likewife the 
Sides and Arches 
about . * the equal 
Angles proporti- 
onal } viz. AC : BC ,• ,• aC : IC. And 
AC: AB ? aQ :ab t kc. For the Arch 
AB, : and . the right-' Line AB, are each 
the Meifure of , (the : A ngle ACB ; . ' and 
likewife the Arch ab y and the right Ljrte 
*£, are each the Meafo-e of the Angle 
aCb (==ACB) $. and therefore; the £me 
Proportion , as have the right J^nes AB 
and ah, mtift the Arches AB am) ab hav§ 
to one another, or any Thing elfe, 

Cord. & Becaufe AC .• BC : ; aC : #C 
therefore, alternately AC : aC : : BC: 10, 
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Chap. I 

us e: 



This Theorem the 9th is of very great i* 
Ufe in Practice. For on it is founded f^£ 
the Praftice of taking Heights and Di- Heights. 
fiances* as alfo of Surveying, by Protra* 
ftion. For Protra&ion is nothing elfe in 
the Upfliot, then drawing on Paper Tri- 
angles,; which, being equiangular to much 
larger Triangles, have their Sides in the 
fanje proportion one to another, as are 
the Sides pf the larger Triangles, which 
they reprefent* For Inftance .• It has 
keen . otyerv'd, in Reference to Fig. 45, 
that CA,the Height of the Objeft, and 
B A the horizontal Diftance from the Foot 
A of jhe Objeft, to B the Eye or place 
of the Obfcrver, and BC the Ray of 
Vifion frorn. C the Top pf /the Objed/ ro 
3 the Eye of the Obferver, make a Tri- 
angle* , .■< Now the Height of any,Objeft 
beiqg always meafur'd by CA a Perpen* 
dicular, let dowp from G the Top of 
the Objeft to A its Foot ; hence it fol- 
lows, that the Angle B AC is a right An- 
gle. It .has alfo been fhewn in the Ufe 
of Theorem 2, and 3, that the Angle 
ABC is -truly taken by the Quadrant. 
As for the Length of BA, or the Diftance 
of the Qbferver from the Foot of the 
Objeft, it may (fuppoftng the Foot of 
. . Q.4 the 
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GVap^ I . the objeft to be acceffible) be meafur'df 
" by Feet or Yards, fcsfc, Now the Num- 
ber of real Feet or Yards between the 
Obferver and the Obje& being known, 
they may be reprefented on Paper by the 
Line BA, drawn of ftfcb a l-ength, as to 
contain fuch a Number of P&rts of the 
Scale whence it is taken, as equal the 
Nnmber of real Feet or Yards afore- 
mentioned. Upon A, one End of th$ 
Line BA is to be made a right Angle,, 
reprefenting the right Angle mad? by the 
perpendicular Height CA of the Object,* 
and the horizontal Line BA. And at 
the other End B of the Line B A, is to 
be made another Angle, repfefenting, 
and fo equal to the Angle made by BA, 
the horizontal Diftance between the Ob- 
ferver and the Objeft, and CB the Ray 
of Vifion. This being done, and the 
Lines BC and AG being extended, 'till 
they meet in C, thiere will be forraM 9 
Triangle CAB on the Paper, which witf 
be equiangular to the Triangle made by 
the real Diffanoe between thfe Obfervep 
and Qbjeft, the real Height of the Ob- 
ject, and the real Ray of Vlfidn. And 
consequently, although the Sides of the 
Triangle on the Paper, be nothing neap 
fo long as are the real Sides of that Tri* 
angle it rgprefents, yet, by this Theo 
rem, the Sides, of the Triangle on the 

Paper ? 



Paper, will be proportional to the corre- Ctoip- L 
fpondent Sides of the real Triangle. ^^^ 
And therefore, as BA is to CA meafur'd 
en the Scale, by which BA was drawn, 
fo will the realDiftance between the 
Obferver and the Objed, be to the real 
Height , of the Objefr, meafur'd by the 
feme Meafure (whether Feet or Yard?, 
fcsV.) as the (aid Diftance was meafor'd ; 
by. Namely, fuppofing the real Di- 
ftance, reprefented by BA, to be forty 
Ifards ) and confequently, the Lfce BA 
on the Paper to contain juft ; fopty Parts 
of the Stale, by which it was drawn •, if 
the Line C A on the Paper, being apply 'd 
to t he fame Seale, 'ilo's contfakijufl: thirty 
Parts thereof ; thereby is fhe Wty that in 
like manner, the real Height or Perpen- 
dicular of the Objeft; reprfefented by 

CA t fc^eYai^y— '■ ■! - ' * "V- 

Anitas the r Ufe;<5f this Theorem; has *• 
been illuftratecl fe/ Reference to taking fj" 
Heights by' FroirafHdn; fo it may be Diftanccs. 
eafily apprehend^ (by what fas' 4ieen 
feid) in Reference to taking; Diiftances 
and Surveying by /Protradion, thefe be-* 
undone after the feme manner as the 
former ; namely, by drawing on Paper 
Triangles, equiangular to the- real Tri- 
angles, arifing in taking Diftances arid in 
iSurveying ; the Sides of which Triangles 
pn^aper, will by this Theorem have the 

fame 
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Q»p I- fame Proportion one to another; as have 
vnr- the correfpondent Sides of the real Tri- 
angles* ' 

faftfy, The Corollaries annext to this 
Theorem are of great U(e in Mechanicks. 

THEOREM X. 

4 . 

JJ* 8 * Similar Planes are one to the other, as 
the Squares of their homologous Sides. 

Demon, A R-e&angte being made - (ac- 
cording (to Defiu. 41,) by multiplying 
together two Lines, pne of which demotes 
its Length, the other its Breadth » hence 
k comes to pais, that tp Know the Ratio 
. or Proportion, which one Re&angle 
j*J*« ABCD, has to the other EFQH, there 
muft be known, not only the Proportion 
of ARjhe Length of one Rectangle, to 
£F. EH the Length of the other Re&angle i 
But alfo the Proportion: of AD the 
EH Bread|b pf one, tp fif the Breadth of 

the other/ for as each Rectangle is 
made up it felf of its ; own Length and 
Breadth multiplied together, fp the Pro- 
portion of ^ the faid Rectangles one . to 
the other, is compounded or made up of 
the Proportion of tfyejr Lengths and . the 
Proportion of their Breadths multiplied 
together, thus, if AB= 3EF,. and AD 
=2EH •, then AB * AP^EF * 2EH, i. e. 
ABCD=6EFGH. ;U Words thus.- If 

the 
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the Re&angle ABCD be thrice as long, Cha P .t 
and twice as broad as the Re&angle V ^ VN#I 
EFGH \ then the former will be (twice 
three Tiroes, or thrice< two Times, i. f.) 
fijc Times as big as the latter* Which is 
evidently reprefepted to the very Eye, by 
figi 78, and 79, compared together. And 
the tike holding good between all other 4 
Re&angles for the fame Reafon, hence 
R?<9tai)gte are faid in general to be one 
tQ another in a compound Ratio or Pro- 
portion of their contiguous Sides, i. e. in 
iuch a Proportion as arifes from the Pro- 
portion pf their Lengths, and the Pro- 
portion of their Breadths multiplied to- 
gether. 

And, forafmuch as »ny (imilar Re&an- **. 80, 
gtes KLMNand OPQR, have (by Pefitu •*• 
39,) their contiguous Sides proportional, 
viz. KL : LM : : OP : PQL; and fo alter- 
nately KL; OP v .• LM .• PQ., hence it 
follows, that if KL=20P, then Hkewife 
LM^sPQ. And confequentiy to fay, 
that fimilac Re&apgles are in a compound 
Prppprtign of tfceir p<mtjguoq$ Sides, is 
lio o^her than tq jay, t;h»t they are in a 
duplicate Proportion, (/. e. as the Squares) 
pf their homologous Sides* Namely, be- 
caufe KL=20P, and LM=aPQ;, there- 
fore KLxLM=20P * 2 PQ^ i.e. KLMN 
:=40PQIl. And this is clear ly reprefented 
to the very ^yp 4 by Fig.Bo, and gi, 

compared 
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Q^P- L compared together. Where, fiippofing 
*^ vv ' KL to be four Foot long, and OT to be 
two Foot long, andLMto be fix Foot 
long, and . FQ. to. be three ; it will fol- 
low, that the Area or fupcrncial Content 
of KIMS, will be 6 * 4=adFeeC fquare, 
and tap Area of OPQR, will be j * a =6 
-Feetfyiaare. And confequently KLMN, 
.witt be four Times as big as OPQR, 
which h the Proportion or the Squares 
of their homologous Skies KL and OP, 
or LM and PQ. for KL=4 Foot long, 
and OPt=» Foot j therefore KL?«. =4 x 4 

=16, andOP^«.=3 j<3=4* In like man* 
ner'LH#=d Foot, and FQ=a, Foot 5 
therefore LMqu.=6 * 6=36, and PQ.JW. 
==3 * $>=Q. But 24 1 - 6 : .' id ; 4 .• .• 56 .• 9, 
/. e.^ KLMN ; OPQR" ,' : Khqu : OPf « .• : 
LMfU: PQ^«. 

Crf/(p i, And hence k follows, that all 
fimilar Parallelograms- are oat- to- another 
as trh*8quafes or their homologous Sides : 
Forafihuch as all obiiquangular Parallelo- 
grams are (by Theorem 7, and its Corol, 
1,) equaV to Rectangles on the fame or 
equal Bates, and' within the fame Pa- 
rallelsn '■■?.>• 

*fe 8 *» Cafe a. And hence it fcflows, that fi- 
* 83 * milar Triangles AiBC and abc, -are aHq 
one to the other as the Squares of their 
homologous Sides BC and be : Forafmuch 
as (by Gord, 4, Theorem: 7,) atf Trian- 
gles 
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gles are the Halves of Parafldagrams up* *JR** 
on the fame Bafis, and within the fame '^ 
Parallels. This is illuftratof, Fig. 82, 
and 83, compart! with fig. 80, and 81. 

Cafe 3. Hence alfo it follows, that fi- 
milar. Polygons, as ( l?g« 84, and 85, are % 84, 
likewife one to another, as the Squares * 8 ** 
of their homologous Sides AB and ah, 
<&c) : Forafmoch i% iaU fuch Polygons 
may foe* diy ided into an equal Number 
of fimilar Triangles, which (hall be ho- 
mologous to the while Polygons. 

La/tly, Forafmuch as Circles may be 
looked on as fimilati Planes, and are divi* 
fible into Semi-circles, which will there- 
fore be likewife fimtlir Planes, whole 
Diameters will be homologous Sides; 
hence Circles (or Semi-circles) are alfo 
one to the other, as the Square of their 
Diameters, Ex.gr. a Circle, whofe Dia- 
meter is flbur Inches, is four Times as 
big as a Circle, whofe Diameter is two 
Inches; For 4 * 4= 1$, and 2*2 =4 ; 
and 4)16(4. 

USE. 

The great Ufe of this Theorem in 
Pra&ice, is abundantly evident from 
what has been already {aid in the De- 
monftration of it. For it thence ap- 
pears, that hereon is founded the Me- 
thod, 



a j 8 The Tomg Gentleman s 

Chqtj- a thod, both of finding the Proportion of 
"~ " two. (or ; more) fimilar Figures given, and 
alfo of making two (or more) fimilar Fi- 
gured in. a Proportion aflign'd. 



t i 



THEOREM 

J*. 86. A Perpendicular AD being let fall from 
the right Angle BAC of a rectangular 
Triangle ABC, upon the Hypotenufe 
£C> the Triangles about the Perpendi- 
cular, viz. ADB and ADC, will be Simi- 
lar, both in Refpeft of the whole Trian- 
gle ABC, and alfo in Refpeft one of the 
other* 

Demon* The Angle ADB is a right 
Angle by Defin. 20 ; and therefore, by 
Axiom 16, is equal to the given right 
t Angle BAC ; and the Angle B is com* 

i mon both to the Triangle ABC, and the 

! Triangle ADB^ and confequently, by 

; Cor oh j, Theorem 4, the Angle C in the 

! Triangle ABC, will be equal to the An- 

gle DAB, in the Triangle ADB. Where- 
i fore, the Triangles ABC and ADB are 

j equiangular. In like manner it may be 

proved, that the Triangles ABC and 
ADC are equiangular ; becaufe the An- 
gle C & common to both, and the An- 
gle ADC and BAC are both Rights and 
therefore PAC=ABG Now the Tri- 
angles ADB and ADC, being both equi- 
angular 



Geofaetry. 23$ 

angular to the Triangle ABC 5 it thence 9^^ 
follows, by Axiom 3, -that they are equi- 
angular one to the other. And the feve- 
ral Triangles being prov'd to be mutual- 
ly equiangular j it thence follows, by 
Theorem 9, that the Sides about the e- 
qual Angles are proportional. And con- 
fequently, the ftid; three Triangles are 
fimilar one to the other, by Dtfin. 39. 
Carol 1. BD : DA ••• .* DA : DC 
Corel 2. BD.-BA::BA/Be ; and 
CD:CA::CA:CB. 

Corol. $. Hence it follows, (by that 
general Rule of Proportion, viz. the Pro- 
duct of the Extreams, is equal to the 
Product of the Means,) that BD * BC=: 
BA? j and CD * CB=CA^. 

USE. 

t 

On this Theorem, and its Corollaries, 
is founded the Method of finding a mean 
Proportional to two given Lines ; and 
alfo one Method of finding a third Pro- 
portional to two given Lines. And on 
them alio depends the Demonstration of 
the following noble, or moft ufeful 
Theorem. 



THE- 
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Chap. I- 

~"~ THEOREM XII. 

^ « 

Any Figure defcrfo'd by the Hypote- 
nufe, is equal to fimilar Figures defcrib'd 
by the other two Sides of the feme re& 
angular Triangle. 
r*87. Cafe i. The (*) Squire BCEF of the 
Hypotenufe BC, is equal to the Squares 
ABGH and ACKL or the other two Sides 
AB and AG, in the re&angular Triangle 
ABC For, by Ax. 2, BC=*B£)4-DC 
Wherefore, by Axiom 10, (BCxBC, or) 
BC2=BD * B&fCD*CB=BA^-r-CA^, 
by Carol. 9, T heorem 1 r . Wherefore by 

Axiom 3, BCff==BA?-fC A ?* Q; E - D - 
tig. 88. Gj/i- a. In like manner, the Redangfe 

BCEF defcrib'd by the Hypotenufe BC, is 
equal to the fimilar Redangles ABGH and 
ACKL defcrib'd by the other two Sides 
AB and AC of the re&angular Triangle 
ABC For, by Theorem 10, fimilar Fi- 
gures are one to another, as the Squares 
of their homologous Sides, i.e. BCEF 
ABGH : .* BCf .♦ AB* ; and lftewife BCEF.- 

ACKL .• .• BC* .• ACjr/ Wherefore, by 
Ax. 9, BCEF .• ABGH-f ACkL : : BC? / 
ABf-f AC*. But, (as is ihewn, Cafe 1,) 



(*) It was above noted in D#/S#. 39, that all Squares ara 
fimilar figurcsoneto another. 
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BC?=AB$"fACtf 5 therefore BCEF= Chap. 1. 
ABGH-fACKL. Q> E. D. ^~ 



US E. 

On this Theorem is founded the Me- 
thod of Adding and Subftra&ing Squares, 
or any other fimilar Figures. JLikewife 
from this Theorem is deduced the Me- 
thod of finding the third Side of any 
rectangular Triangle, any two Sides being 
known. For Inftance j Let the Side AB ng. fyi 
of the rectangular Triangle ABC be fix 
Foot long, and the Side AC be eight 
Foot long. Hereby may be known the 
Length of the other Side BC to be tea 
Foot* For by this Theorem ACtf-fA%= 
BC^, /. e* (in the Numbers of Feet) 64+3 6 
==100. Wherefore BC=Vioo=io. la 
like manner, fuppofe the known Sides to 
be AB fix Foot, and BC ten Foot. Then 
from this Theorem and Ax. 8, it follows, 
that BCf— AB^==ioo — 46=64= AC^. &6* 
Wherefore AC=,/d4=8. Hence, fup- 
pofing AB to denote the Widenefs of a 
Ditch, and AC the Height of a Wall, 
hereby may be known how long a Lad* 
der BC muft be, to reach from the Out- 
ward Side B of the Ditch, to the Top C 
of the Wall. In fhort, by Reafon of its 
great Ufe, this Theorem is not only e- 
iteem'd by Mathematicians one of the 

R moft 
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Chap. it. tnoft noble and ufefbl Theorems in Gec*- 
metry, but alfo it is faid, that an Heca- 
tomb was offer'd to Apollo by the firft 
Difcoverer of it, Pythagoras, (whence it 
is fometimes ftiled the Pythagorich Theo- 
rem) in Gratitude for lb ufeful a Difco 
very. With it I fhall conclude this firft 
Chapter* 



^_i 
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Containing the more ufeftd and eafie 
Problems, which relate to Lines 
and Planes* 

PROBLEM I. 

th- 9$ ^ipo draw -a right Line AB parallel to 
■•'•• X a giveji.rignt Line CD, at a given 
Diftance GE (or FH.) 
. Any two Points E and F of the given 
Line CD being taken for Centers, and the 
Compares being opened to the Extent of 
EG (or FH,) draw two Semicircles. Then 
draw the Line AB fo, as Juft to touch 
(and not crofs) both the faid Semicircles 5 
the faid AB will be parallel to CD. For 
the lines EG and FH are by Conftru&i- 

en 
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on the Rays of equal Circles, and there- C^P- n - 
fore themfelves equal by Axiom 1 7. And S-#FV ^ 
confequently, the Lines AB and CD, are 
equi-diftant one from the other at the 
Points E, F, and G, H. And therefore, 
being both right Lines, they are by Defin. 
3, equi-diftant all along, and therefore 
parallel by Defin. 34. 

JV. S* It is obvious, that in Pra&ice it 
Is (not neceflary to draw the Semicircles 
and equal Rays GE and HF, but it is) 
fufficient to draw only the # Arches (of the 
two Semicircles) wherein the Line AB 
touches the Semicircles in the Points G 
and H, as Fig. 91 j And the moft ready f# 93 
Way to draw Parallels, is the mechanic 
cal Way, by the Help of ^Parallel-rule* 

PROBLEM II. 

At the given Point B of a given Line % &i 
DE, to make an Angle B equal to a gi* 9h 
Ven Angle h Upon b t taken for a Cen- 
ter, draw the Arch ac taking off equal 
Parts ha and be of the Legs of the Angle 
fa With the fame Extent of your Com- 
pafles, upon B defcribe the Arch of a Cir- 
cle cutting DE at A. From A fet off an 
Arch AC, equal to the Arch ac t and . t 
draw the Line BC. The Angle B, will 
be equal to the Angle- b, by Axiom 18, 
and Defin, 16; For both Angles are 

R 2 meaiur'd 
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c^p- n - meafur'd by equal Arches of equal Ck- 
>-rY>- ' cles. 

TROBLEM 111. 

$g. ?4i To bifeft a given Angle BAG. Take 
AD= AE \ and with the fame Extent of 
your Compaffes upon D and E, draw two 
equal Circles eroding in F. Draw DF, 
and EF, and AF. The Line AF will bi- 
fe& the Angle #AC For AD and AE, 
alfo DF and EF, are all (*) by Conftru- 
ffcion Rays of equal Circles, and there* 
fore equal by Axiom 17, and AF is com- 
mon : Wherefore, by Theorem 5, the 
Triangle ADF=AEF, and fo the Angle 
DAF=EAF< And confequently, the 
Angle B AC, made up of the Angles DAF 
and EAF, is equally divided or bife£ted. 
N. 25. It is obvious, that in Practice 
it is not neceflary to draw the Lines DF 
and EF ', but they may be omitted, it 
being fufficient to draw the Line AF, 
whereby the Angle BAC is bife&ed. 



(*) t'ortotakeADsrAEi isAefame, asfrom A (as t 
Center) to draw Rays AD and AE of the.fame Circle; 
and DF and DE are Rays of e<yial Circles with AD and 



PUG- 
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Chap. II. 

PROBLEM IV. t ' VNJ 

# 

To make any Triangle requir'd, whe- 
ther Equilateral, Ifofceles, or Scalenum ; 
And thereby to make any other right- 
lin'd Figure whatever, which {hall be 
equal to a right-lin'd Figure given. 

Cafe 1. To make an equilateral Trian- Tig. p f . 
gle ABC. Fix one Foot of your Com- 
paffeson A, and opening the other to 
the Extent of AB, draw a Circle ACBD. 
Then keeping your Compaffes at the 
fame Extent AB, and fixing one Foot of 
them on B, draw the Circle B ACE. From 
C the Point, where the two Circles croft 
•one. another, draw ' the right Lines CA 
and CB. Then, by Vefin. 9, AC=AB 
=BC. Therefore, by Axiom 3, AC= 
BC And confeqiiently, the Triangle 
ABC is equilateral by Defin. 23. 

Cafe a. The Bafis BC being given, to r, g . 96, 
make an Ifofceles Triangle ABC, whofe 
Legs AB and AC fhali be each of a given 
Lengrti ab. Open your Compaffes to the 
Length of ab, and then fixing one Foot 
on B, draw the Circle BDA ; and then 
removing your Compaffes (kept at the 
fame Extent ab) to C, draw the Circfe 
CEA. From A the Point, where the 
two Circles crofs, draw AB and AC, 
and thereby will be made the Ifofceles 

R 3 ABQ 
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Chap, ir; ABC. For AB and BC being Rays of 
fVNJ Circles equal by Conftru£tion ? th^y will 
be themfelves equal by Axiom 17, and 
confequently, the Triangle ABC will be 
an Ifofceles by *J)efin. 34. 
ps- 97. Cafe 3 # To make a Scalenum ABQ 
whofe three Sides AB, BC, and CA, 
fhall be refpeftively equal to three given 
Lines ah 9 be, and ea \ any two of the 
given Lines being together longer thaij 
the third. (For otherwife they will not 
meet together to make a Triangle.) 
Draw a Line DE of a fufiici?nt Length> 
and thereon fet off AB=#&, and AF=ac ? 
and BG=ta Then upon A at fhe Ex? 
tent of AF, draw a (Circle or) Sgmkjir- 
cle AFC ^ and ljkewife upon 3 at the 
Extent of BG, draw another Semicircle 
BGC. From the Point C, where the 
(Circles or) Semicircles crofs, draw CA 
and C#, arid the Scalenum is finifli'cj. 
For AB was taken equal to 2&, and (by 
Defin, 9, AC=AF, taken equal to aq % 
^nd alfo BC=BG, taken equal tq be. 
Wherefore, by Axiom 3,) AC=^ apd 

%-98t & Cafe 4. To make any other right-lirfd 

P ■ Figure whatever, which fhall be equal to 

a rightrlip^ Figure given of the fame 

Sort, I)ivide the figure, fuppofe! th^ 

Trapezium A^CD, Fig. 98, into the 

Triangles ABC and BCD, And then by 
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*£ie foregoing Cafes, make Triangles re- Chap. ir. 
fpe&ively equal to the faid Triangles, v>r V % - r 
viz. Fig. 99, *fo=ABC, and bcd=BCD. 
and which (hall fo join together. And 
thereby will be made the Trapezium abed 
=ABGD. And fo of any Polygon* 

Cafe 5* To make upon a given Line ab, f/j. 98, 
-a fimilar Figure abed, to any given Fi- & I00- 
Igure ABCD. .Refolve the given Figure 
into Triangles ; and then make the An- 
,glerffc=ABC, asd bac=zBAC, and cdb 
=CDB, and cbd=zC&D. The Figure 
abed will be a fimilar Trapezium, to the 
given Trapezium ABCD ; For, by Con- 
ftru&ion, and Carol . 3, Theorem 4, th? 
Triangle afo, is equiangular to ABC, andl 
aed to ACD; and therefore, by Theo- 
rem 9, the Side ab : be t : AB : BC, £jff* 
and therefore the Trapezium abed and 
ABCD,. are fimilar by Defin. 39. 

N. B. It being evident, that in all the 
Cafes aforementioned the Point, where 
the Circles crofs, is that from which two 
Sides of the Triangle requir'd are to be 
drawn, therefore in Practice it is fuffici- 
ent to draw only fo much of the Circles, 
as will give the Point of Interfe&ion, 
Thus, Fig. 1 01, the Arches ab and ed 
are fufficient to give the Point C, whence 
are to be drawn CA and CB, in order 
to make the equilateral Triangle ABC 
And the fame is to be underftood in like 

R 4 Cafes 
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Chap- II. Cafes relating to any of the following 
wrv-v ' Problems, 

PROBLEM V. 

To divide a Line given into two, or 
three, or more equal Parts. 

Hi. iox. Cafe 1. To divide a given Line AB in- 
to two equal Parts. With your Com- 
paffes open'd to the Extent of AB, upon 
the Centers A and B, draw (the Arches 
of) two equal Circles, on each Side the 
Line AB, eroding at the Points C and EL 
The Line CE will bifeft the given Line 
AB. For (as has been afore prov'd in 
Problem 3,) CE will bifed the Angle 
ACB, into ACD=BCD. And, becaufe 
CA=;CB, by Axiotn 17, and CD is com* 
mon, therefore, by Theorem 5, CoroL 1, 
the Triangle CAD=CBD, and fo AD 
=DBi and confequently, the given Line 
AB is bifeaed in D. 

ligf 103. Cafe 3. To divide a given Line AB in- 
to more than two (fuppofe three) equal 
Parts, Draw the Line AC as you pleafe, 
and thereon fet off three equal Parts AD f 
DE, and EF, of what Length you pleafe. 
Draw FB, and parallel thereto draw 
EH and DG, and the Work is done* 
For, by Theorem 8, FD:DA::BG; 
G A. Wherefore, by Ax. 9, (FD+DA) 
FA : DA ; . (EG4-GA) BA : GA. But 

FA 
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FA=gDA by Conftruftion, therefore AB Chap. 11. 
= 3 GA. s - orv/ 

JV. B. It is obvious, that as to Cafe 1, 
it is fufficient in Pra£tice (having drawn 
the Arches eroding in C and E) to draw 
the Line CD, whereby AB is bife&ed in 
E>. So that all the other Lines AC, AE, 
BC, BE, and DE, may be omitted. 

PROBLEM VI. 

1 

1 

To draw a Perpendicular from, or to 
any Point given. 

Cafe i. From a given Point C, to let % 104. 
fall a Perpendicular CD, upon a given 
Line AB. Upon the Center C, defcribe 
an Arch of a Circle cutting AB in E and 
F. Then (by Problem 5, Cafe 1.) biled 
EF. The Point of BifeSion will be D. 
The Line CD being drawn, will be the 
Perpendicular required. For CE and CF 
being drawn, and Rays of the fame Cir- 
cle, and EF being divided into ED=DF, 
the Triangles CDE and CDF, wiU be 
mutually equilateral And confequently, 
by Theorem 5, the Angle CDE=CDFv 
and therefore, by Corol. 2, Theorem 1, 
both right Angles ; and therefore CD is a 
perpendicular to AB, by Defin. so. 

• 

Cafe 



a 5 o The Toung Gentleman s 

°W ir - Cafe 2. Upon a given Point C, at fooie 
j£(os? confiderable Diftance from each End A 
and B of a given Line AB, to ereft a 
Perpendicular CF. Take CD=^CE, and 
upon DE make an equilateral Triangle 
DFE. The Line FC being drawn, will 
be the Perpendicular fought. For the 
Triangles DFC and EFQ are mutually 
equilateral by Conftrudion, viz. DF=: 
EF, and CDrrCE, and FC common. 
Wherefore, by Theorem 5, the Angle 
DCF=ECF; and therefore, by Carol. 2, 
Theorem 1, both right Angles ; and 
therefore FC is a Perpendicular to AB, 
by Defin. 20, 
fig. 106, Cafe 3. To erefit a Perpendicular AB 
upon a given Point B, at (or very near) 
the End B of a given Line BE. Setting 
one Foot of your CompafTes upon B, 
open the other to what Extent BD you 
pleafe, on that Side of BE as you would 
have the Perpendicular erefted^ Then 
upon Das a Center, defcribe an Arch of 
a Circle, which will touch the Line BE 
at B, and likewife touch or crofs it (ex- 
tended, if need be) again at C. Draw 
the Diameter CF, and then through F 
the Line AB, which will be the P^rpenr 
dicular required. For the Angle ABC 
being in a Semi-circle, is, by CoroL 2, 
Theorem 6, a right Angle, and confe- 

quently 
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quently AB is perpendicular to BE, by c^P- n - 
*Defin. 20. v-otn' 

N. B. In Pra&ice the Lines CE and 
CB, (Fig. 104,) and FD and FE, (Fig. 
10$,) need not actually be drawn 5 nor 
yet the Line BD in Fig. 106. And the 
moft ready Way to draw a Perpendicular 
is Mechanically, or by the Hdp of a 
Square-rule, 

PROBLEM VII, 

To find a mean pr third Proportional 
to two givea lines ; or to find a fourth 
Proportional to three given Lines. 

Cafe u Two Lines AE and EB being tig* 107. 
given, to find a mean Proportional EF. 
Take the whole AB for a Diameter ^ 
which being bifefted, the Point Q of 
Pifedipn will be (by Defin. 9.) the Cen- 
ter of the Circle, whereof AB is a Dia- 
meter, Upon C therefore, defqribe the 
Semicircle AFB; and upon E ered a 
Perpendicular EF, touching the Circum- 
ference in F, which will be the mean 
Proportional fought. For the Lines AF 
and FB being drawn, will together with 
AB make a Triangle ABF, whofe Angle 
AFB will be a right Angle, by Cord, a, 
Theorem 6. Wherefore, by Corol. i 9 
Jheoirem M* AE.- EF ; ; EF; EB. 

Gap? 
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Chap, ir- Cafe 2. Two Lines AB and AD being 
J^Q^ given, to find a third Proportional DE. 
Join BD, and from AB extended, take 
BC=:AD •, then draw CE parallel to BD, 
and extend AD to E. The Line DE 
will be the Proportional fought. For, 
by Theorem 8, AB : BC : : AD .• DE, 
But, by£onftruaion BC= AD, Where- 
fore, by Ax. 6, AB.- AD: .• AD : DE. 
rig. ic 9 . Cafe 3. Three Lines DE and EF, and 
DG being given, to find a fourth Pro- 
portional GH. Join EG, and draw FH 
parallel to EG, and extend DG to H. 
It follows by Theorem 8, that DE ; EF;; 
DG .• GH. 

PROBLEM VIII. 

To find the Center of a Circle, the 
whole Circle being given, or an Arch of 
it, or only three Points in it. 
fig. no. Cafe t . To find the Center C of a Cir- 
cle CABDE, the whole Circle being gi- 
ven. Draw in the Circle a right Line 
AD as you pleafe, which bife&. The 
bife&ing Line BE bife£fc again. The 
Point of its Bife&ion C, will be the Cen- 
ter fought. If it be denied, let the Cen- 
ter be F, lying out of BE, (for it can't 
lie in it, fince BE is every where unequal- 
ly divided but in C,) and draw FA, FG, 
and FD. If F be the Center, then, by 

Defin. 
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^<yfe. 9, FA=FD, and AD was biTeS- Chap il 
cd into AG=GD, and FG is common. ^^^ 
Wherefore, by Theorem 5, the Angle 
3?GA:=FGD, and therefore,' both right 
Angles, by Corol. 2, Theorem x ; and 
therefore, by Axiom 16, FGD=CGD. 
(This being a right Angle, as made by 
the bifefiing Line BE, which, as is 
proved, Problem 5, Cafe 1, is always 
perpendicular to the bife&ed Line AD.) 
But this is contrary to Axiom j, CGD 
being only a Part of the Angle FGD. 

Cafe 2, To find the Center C of a Cir- % m. 
cle CABD, only an Arch ABD of it be- 
ing given. Draw within the Arch two 
right Lines AB and BD as you pleafe, 
which bifeft. The two bife&ing Lines 
EC and FC being extended within the 
Arch, will meet in Cthe Center fought. 
For it follows from Cafe 1, that the Cen- 
ter muft be both in EC and in FC } and 
therefore it can be only in C the Point 
v of their Interfe&ion or Meeting. The 
Center C being found, it is obvious, that 
the whole Circle CABDG may be com- 
pleated, by fixing one Foot of your Com- 
pares on C, and opening the other to 
any Point of tbe Arch given ABD, and 
fo defcribing the other Arch DG A. 

Cafe 3. To find C the Center of afCir- r %> *«- 
cle, only three Points A and B, and D 
of it being given. It is evident, that A 

and 
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Chap. n. and B, and D, are in effeft no other than 
fc/ " v ^ the extream Points of the Lines AB and 
BDin Cafe 2. Wherefore, the faid Points 
being join'd by drawing AB and BD, 
the Work in this Cafe is exaftly the fame, 
as in Cafe a. Hence alio (by the Way) it 
is obvious, that any three Points being 
given, not lying in a ftraight Line, a Cir- 
cle may be drawn through them; the 
Center of which Circle is to be found, 
as is here directed. 

PROBLEM IX. 

To make a Square, or any other Sort 
of Parallelogram defir'd. 
?«• "3* Cafe t. To make a Square ABCD, one 
Side AD being given* Raife two Per- 
pendiculars AB and DC, each equal to 
AD, and draw BC; and the Square 
ABCD will be made. For AB and DC 
being Perpendiculars by Conftru&ion, the 
Angles A+D will be equal to two Right 
by Defin. 20; and therefore AB and DC 
will be parallel by Corah 3, Theorem 3: 
And becaufe AB and DC were each made 
equal to AD, they are therefore by Ax. 
3, equal one to the other j and confe- 
auently BC is equi-diftant to AD, and 
to parallel thereto by Defin; $4* And 
therefore, by Defin. 3?, ABCD is a Pa- 
rallelogram, and alfo BG=AD. And 

becaufe 
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beCaufe ths Angles A and D are right C^P- & 
Angles by Conftru6"tion, therefore the ^^ 
Angles B and C are alfo right Angles by 
'Corol. i, Theorem 3. And all the four 
Angles being thus Right, the Parallelo- 
gram ABCD is a Square by Defin. 29. 

Cafe a. To make an oblong Parafle- **• M * 
logram dcfir'd ABCD, two contiguous 
Sides AB and AD being given. Raife 
two Perpendiculars AB and DC> each of 
the (a me Length, upon the given Lines, 
and draw BC ; and it is done. For (as 
afore in a Square) the Angles A-j-D=a 
Right by Conftru&ion } and therefore 
AB and CD are parallel by Corol. 3, 
Theorem 5 . Likewife AB=DC by Con- 
ftru&ion, and therefore AD and BC pa- 
rallel by Defin. 34, and fo by Defin. 3 5, 
the Figure ABCD is a . Parallelogram, 
and BC=AD. And the Angles A and 
D being each Right, their intern and op- 
pofite Angles B and C will alfo be each 
Right, and confequently, the Parallelo- 
gram ABCD will be an Oblong by Defin. 
jo. 

Cafe 3. To make a Rhombus defir'd *• ltsi 
ABCD, one Side AD, and one oblique 
Angle E being given. Upon A make an 
Angle FAD=E. Then from AF, fet off 
AB=AD. Then, by Problem 1, draw, 
at the Diftance of AB, the Line BG pa- 
rallel to AD 3 on which fet off BC= AD, 

and 
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Chap. II. and draw DC. The Rhombus ABCD is 
unrN; made. For by Conft rudtion A D= AB=r 
BC ; and AD parallel to BC. Alfo, be- 
caufe AD=BC, therefore AB is parallel to 
DC And confequently, by ftefin. 35, 
ABCD is a Parallelogram, and AB=DC. 
Wherefore, the Figure ABCD having its 
four Sides equal, will be by Defin. ji, 
a Rhombus \ and forafmuch as AD is 
one of its Sides, and it has alfo the An- 
gle A=E by Conftru&ion, it is fuch a 
Rhombus as was required. 
wig. u6. Cafe 4. To make a Rhomboid defir'd 

ABCD, two contiguous Sides AB and 
AD being given, and alfo one oblique 
Angle E. Upon A make an Angle FAD 
=E. From AF, fet off AB. Then at 
the Diftance of AB, draw BG parallel to 
ADj on which fet off BC=AD, and 
draw CD. The Rhomboid is made. For, 
by Conftru&ion, BC is parallel and equal 
to AD •, and confequemly, by Defia. 34, 
AB is parallel to CD. And fo by Defin* 
35, ABCD is a Parallelogram, andAB= 
CD. Wherefore, AC being drawn, it 
will follow, by Cor. 2, Theorem 3, that 
the Angle BCA=CAD, and ACD=* 
CAB. Wherefore, by Axiom j, BCA+ 
ACD=CAD+CAB, /'. ft BCD=DAB. 
And after the fame manner it may be 
proved, that the Angle ABC=ADG- 
Wherefore, the Parallelogram ABCD ha- 
ving 
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iring four Sides, and four Angles ; where- Chap. It 
of only the two dppofite Sides and An- ' ^^ ' 
gles are equal, (viz. AB=CD, and BG 
=AD, and the Angle A=C, andB=D,) 
hence it i$ a Rhoimboid by Defin. 32. 

iV. B. It is obvious, that the Reafon, 
why in making a defir'd Square or Ob- 
long, no Angle is required to be given, 
is, becaufe thefe two Sorts of Parallelo- 
grams are always re£t angular* Like wife 
the Reafon, why in making a defir'd 
Square or Rhombus, there needs be gi* 
ven only one Side, is, becaufe thefe Sorts 
of Parallelograms are equilateral. It is 
alio obfervable, that in Practice it is fuf- 
ficient, two contiguous Sides of the Pa- 
rallelogram being drawn, viz. AB and 
AD, to fet one Foot of your Compafles 
(open'd to the Length of AD) upon B, 
and to make an Arch at C ; and then fet- 
ting one Foot of your Compaffes (open'd 
to the Extent of AB) on D, to make ano- 
ther Arch at C ; and from C to draw the 
Lines CB and CD. 

"PROBLEM X. 

To change Figures of one Sort, into 
equal Figures of another Sort } or, to 
make Figures equal to Figures of another 
Sort* 

S Cafe 
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Chap- n. Cafe i. To make a re&angular Paraf- 
rtTQ]' lelogratn BCD A, equal to an obliquan- 
gular Parallelogram BCEF. Upon any 
Side BC of the Parallelogram BCEF, e- 
red the Perpendiculars BA and CD, and 
produce EF till it meets BA. The Fi- 
gure BCAD will be a Re&angle by the 
fame Proof as is us'd, Cafe i, and z; 
Problem 9. And it will alfo be equal to 
BCEF, by Theorem 7. 
&g. 118. Q a jg 2# jo m ake a Parallelogram 

ECGF, which fhall be equal to a given 
Triangle ABC ; and fhall have an Angle 
ECG, equal to a given Angle D. Draw 
AG parallel to BC, and make the Angle 
BCG=D. Then bifeft BC, and from E 
the Point of Bifettion, draw EF parallel 
toCG. Thereby will be made the Pa- 
rallelogram ECFG=ABC, with an An- 
de EOG=D. For, there will be by 
-onftrudion the Angle ECG (BCG) =D; 
and (AE being drawn) the Triangle B AC 
=BAE-f£AC= (by Coroh 2, Theorem 
7, and-i*. 7,) 2EAC= Parallelogram 
ECGF, by Corol. 4, Theorem 7. 
rig. no, Cafe ' 3. To make a Parallelogram 
m, & FHLM, (Jig. 121,) which fhall be equal 
to a given Triangle B, (fig. 11 9,) and 
fhall have an Angle MFH, equal to a 
given Angle C, and alfo a Side FH, e- 
qual to a given Line A, (Fig. 1 20). Make 
(by the pieceeding Cafe) the Parallelo- 
r ■ gram 
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gram DEFG= to the Triangle B, and Chap. II- 
having the Angle GFE=G . To GF (jr ^ Ki 
join on in a right Line FH=A. Thro' 
H draw IL parallel to EF, and extend 
I>E to I. Draw IF, and extend it till it 
meets in K with DG extended. Draw 
KL parallel to GH, and extend EFtoM 
The Figure FHLM will be the Parallelo- 
gram required. For, by Corol. 6, Theor. 
5, the Parallelogram FHLM=FGDE= 
Triangle B by Conftru&ion } and the 
Angle MFH (by Theorem 2,) =GFE= 
C by Conftru&ion, 

Cafe 4. To make a Parallelogram abed, F 'i- 122 » 
(Fig. 125,) which fhall be equal to any fc^ 14 ' 
given right-lin'd Figure, v. g. the Tra- 
pezium ABCD, Fig. 122, and fhall have 
an Angle bdc y equal to a given Angle E, 
and a Side bd (or ac) equal to a given 
Line fg. Refolve the Trapezium ABCD, 
into the Triangles ABD and CBD. And 
then, by Cafe 3, make the Parallelogram 
FGHI, (Fig. 123,) equal to the Triangle 
ABD, with the Angle GFi=E ; and the 
SideFG=j^. In like manner, make the 
Parallelogram FGLK, (Fig. 124,) equal 
to the other Triangle CBD, with the 
Side FG=y£, and the Angle GFL=E. 
Then, by Cafe 4, Problem £, make (Fig. 
125,) the Parallelogram acfg=:FGlH 9 
and adjoining thereto fgbd=FGKL. The 
Parallelogram abed, (Fig. 125,) will be 

S 2 equal 
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Chap. n. equal to the given Trapezium ABCD« 
L/ ^ X; Fig. 122. For ABCD= Triangle ABD 
4-CBD±=Parallelograms FGJHH-FGKL 
z=acfg-\-fgbd by Cbnftruftion. And the 
Angle fgc (or bdg) =GFI=E by Con- 
ftru&ion. 
#r. n6, Cafe 5. To make a rectangular Trian- 
&I17 ' gleLAM, (tig. 127,) equal to (any gi- 
ven Polygon defcrib'd about a Circle; 
fbrlnftancej the Pentagon, fig. 126. 
Draw a Line AM, {Fig. 1 37,) equal to 
all the five Sides of the Pentagon, viz* 
ac-^ce-\-eg-\-gi-\-ia. On one End A 
hereof erea a Perpendicular LA, equal 
to the Ray lb of the Circle, Ftg. 1 26. 
Draw the Line LM. The re&angular 
Triangle LMA, is equal to the Pentagon 
given. For, the Triangles ABL> BLC, 
CLD, £$c. are equal to the Triangles 
abl, blc, eld, &c. by Conftru&ion. But 
the TriangleALM=ALB-f BLC+CLD^ 
&c. (by Corol. 3, and 3, Theorem 7,) 
—alb'-\-bh-^-cld, &c. = Pentagon, by 
Axiom 2. 
jri* xi8, Cafe 6. To make a re&angular Trian* 
,Z9 ' gle ABC, which (hail be equal to a gi- 
ven Circle CDEF. It is found, that the 
Circumference of a Circle is 10 the Dia- 
meter, much as 22 to 7. Wherefore, 
draw {Fig. 129,) the Line BC three 
Times as long as the Diameter DF, and 
a 7 th Part more. Upon B ereft a Per- 
pendicular 
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pendicular BA, equal to the Ray CF. a»p- Ir - 
The Line AC being drawn, the Triangle W ' VNJ 
ABC will be equal to the given Circle. 
For as it has been fhewn in Cafe 5, that 
a Polygon is equal to a rectangular Tri- 
angle, one of whofe Legs about the right 
Angle, is equal to the Perimeter of the 
Polygon* the other to the Ray of a Circle 
about which the Polygon is defer ibed ; fo 
by Parky of Reafbn it follows, that a Cir- 
cle, (which may be look'd on as a Poly- 
gon,) is equal to a re&angular Triangle, 
one of whofe Sides about the right Angle, 
is equal to its Circumference, the other 
to its Ray. 

Cafe 7. It is obvious, that having made 
a Triangle equal to £ Polygon or Circle j 
there may be made a., Parallelogram £by 
Cafe 2, &"c.) eqmj to the faid '^Triangle, 
and fq equal to the laid Pentagon or 
Circle. Thus, {Fig. 120,) the Paralle- 
logram ,C©EF= Tangle ABG= Circle 
&&F r Fig. 128. . 

Cafe 8. To make a Square ABCD, e- r%. 130. 
qual to 3 given re&angular Parallelogram 
ahed* Extend any Side dc of the given 
Parallelogram, and qa it bein^ extended 
fetofl ct—cb the contiguous Side of the 
Earft%Jdgram given. Bife£t de y ^ncj on 
/•t;he JPoint of Bife&ion draw a Semi- 
circle. Upon c raife a Perpendicular cA f 
to touch the Serni-circle in A. This Per- 
pendicular ch (or CA) will be a Side of 

S 3 the 
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C^P- n the Square requir"d. Wherefore, let off 
^^Y**' CD (or cD) =CA 5 and then with the 
fame Extent of the Compaffes fet uj>on A 
and D, make two Arches crofling in B. 
Draw the Lines BA and BD, and there 
will be made a Square ABCD =Paralle- 
logrzmabcd. For, by Cor oh 1, Theor# 
9, CA is a mean Proportional between 
Ce and Cd. Wherefore, O * OZ=CA£, 
And ABCD=CA^ by Cafe I, Problem 

Cafe 9. Hence it is obvious how to 
make a Square equal to any obliquangu- 
lar Parallelogram given ; namely, by 
making firft a redlngular Parallelogram 
equal to the given \Rhombus or Rhom- 
boid \ and then by making a Square e- 
qual to the faid re&angular Parallelo- 

&g. 131. gram. Thus, fig. 12ft the Rhomboid 
ABCD being given, by Cafe i, of this 
Problem 10, the Redangle ABEFis made 
equal thereto •, and then, by Cafe 7, of 
this lame Problem, the Square BGHI is 
made equal to the Re&angle ABEF. and 
confequently to the Rhomboid ABCD. 

*«• l &> Cafe 10. In like manner it is obvious, 
that a Square may be made equal to any 
Triangle given ABC, by making (accord- 
ing tQ [i C&fe 2, of this Problem jo,) ^ 
Redangle'CDEF equal to the faid Tri- 
angle; and then (by Cafe 7 J a Square 

CGHI equal. to the faid Rectangle., 

' ' \ j ; "' Cafe 
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Cafe 11. It is alfo obvious on the fame Chap^il. 
Account, that a Square may be made e- 
<jual to any given Trapezium, Polygon, 
or Circle, viz. by making firft {"as has 
been already fhewnj a Rectangle equal to 
the faid Trapezium, Pentagon, or Circle ; 
and then, by Cafe 7, of this Problem, 
making a Square equal to the faid Redan* 
gle. Thus, Fig. 129, the Square FGHI 
^Reftangle DCFE =TriangIe ABC= 
Circle CDFE, Fig. 128. And this is 
calPd the Squaring of the Circle ; though 
it muft be pbferv'd, that there is not fo 
exaft an Equality between fuch a Square 
and its Circle^ as between other Figures 
and fuch their Squares. The Reafbn 
whereof is, becaufe the Proportion of 
the Circumference to the Ray, is not ex- 
actly as 22 to 7- Nor is there yet any 
Geometrical Way difcover'd, ^hereby a 
right Line may be found, which fhall be 
cxa£Hy equal to the Circumference of a 
given Circle. 

Cafe 12. Laflly^ To make an Oblong 
EBGF, (Fig-. 1 33 J equal to a given Square 
ABCD. Upon AB lengthened, fet off 
BF=* AB. Bifeft BC, and draw EG pa- 
rallel to BF, and FG parallel to BE. 
Now AB x BC=t AB **BC=BF x BE. 
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Chap. II. 

PROBLEM XL 

To add or fubftraft Figures to, of 
from one another. 
%• »34, Cafe i. To add two (or more) Squares 
3* ABGH and ACKL together ; of (which 
8 7- comes to the fame,) to make a Square 
BCEF, which (hall be equal to two other 
Squares. ACKL and ABGH. Draw two 
Lines i% and AX perpendicular one to 
the other, and fq making a right Angle 
ZAX* Upon A£, fetoff AC the given 
Side of the Square ACKL, and likewife 
lapQn AX,, fet off AB the given Side of 
#ie pther Square ABGH ; and draw BC. 
By Theorem i*, BC?=ACf +ABg, /. e, 
the Square BCEF, (Fig, 87,)=ACKL-f 
ABGH* If to thefe two Squares you 
rig. 135. would add alfo a third M^OP, (Fig. 
13 ft) then upon A£» Jjet off AP=BC, 
and upon AX, let off AR=MN > and 
draw PR. By Theorem 12, pforsAP? 
'"" " 4-ARf (MNjflr MrtOP£ 




*»*• 134. Cafe 2. To add fwp (or more)' @rmlar 
3% Figures, W^Re&aiigtes ACKL anjA A&GH 
**• together; or to make a RecTafi^le^.pGBF, 
which; lhall be equal to two fimilar Rect- 
angles ABGH and ACKL. Trie Praxis 
js exadlly the fame as in Cafe 1, and fp 
p illuffrated by the farfte Fig. i|4, com- 
par'd with Fig, 88. • ' • ' : * ' 
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Cafe i< To fubftraft a Square ABGH, C^P- n 
from a greater Square BCEF* Upon DA, Ftgt Ij6 * 
fet off BD=BC rhe Side of BCEF, and *mufi 
BA the Side of ABGH. Then taking B {J* ** 
for the Center, defcribe a Semicircle \ 
and ereft a Perpendicular AC, which 
fhall meet the Semicircle in C. Then 
BC being drawn, there will be by Theor. 
12, BC^=AB?+AC^. Wherefore, by 
Axiom i, BC#— -A%=ACf. 

Cafe 4. To fubftraft a fimilar Figure, f*JJ* 
foppofe a Re&angle ABGH, from a grea- with rig. 
ter fimilar Reftangle BCEF. The Praxis 88 - 
is the fame as in Cafe 3, and confequent- 
ly is iiluftrated by the fame Fig. 1 36, 
compared with Ftg. 88. 

Ctf/fc-5. If the -fimilar Figures to be ad- 
ded or fubftra&ed be not Squares or o- 
ther Parallelograms, but Triangles, Tra- 
peziums, or Polygons ; then they may 
be turftM into Parallelograms by Problem 
10, and after that added or fabftracted, 
as has been (hewn, 

m Cafe 6. To adder fubftraft tlie Quan- '*$ j SL 
tity of any two right- lin'd Figures, which 140! & *' 
be not fimilar one to the othery (brin- 1 ^ 1 - 
fiance, the two Trapeziums ABCD and 
EFGH, Fig. 147, and 138. Turn the faid 
Trapeziums (by Cafe 4, Problem 10,) 
into Parallelograms, (#£• 139, and 140,) 
equal unto them, viz. abcdzz ABCD, and 
efghz^EFGYi. Then Parallelogram acgh^ 
^ - 3 ' (Fig. 
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Chap. IT. fF/jr. 141,; =ParalleIograms abcd-\tfgh 
^~ =Trapezium ABCD-f EFGH. And Pa- 
rallelogram efbd~ Parallelograms abed 
—efgh = Trapezium ABCD— EFGH. 
And further, if you'd have the Paralle- 
logram, which is equai to the two Tra- 
peziums, to be a Square ; having made 
the Parallelogram aegb equal to them, as 
has been fhewn ; there may be made fby 
Cafe 8, Problem io,J a Square efgd, (Fig. 
141,^ nr Parallelogram acgh. And in 
like manner may a Square be made equal 
to efbdj or Trapezium ABCD— EFGH. 

Cafe 7. To add or fubftraft any two 
or more Circles together* And firft, to 
add two Circles together, or (which is 
the fame,) to make a Circle equal to two 
given Circles* 
Draw the Line 
ab , equal to 
AB the Ray of 
one of the gi- 
ven Circles , 
and perpendi- 
cularly thereto ' 
draw the Linp 
W=BD th£ 
Ray of the o- 
ther given Cir- 
cle. Then draw 
da, which will 
be the Ray of 

a Circle 
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a Circle equal to the two given Circles. Chap, it 
For, by Theorem 12, *</fqu. =W fqu. -|- ^^VNJ 
*2> fqu. And, by Theorem 10, Cafe 4, 
Circles are one to the other as the Squares 
of their Diameters ; and confequently, 
as the Squares of their Semi-diameters or 
Rays. Wherefore, the Circle ad— Cir- 
cle AB-f Circle BD. Secondly, if you'd 
(take the Circle BD from the Circle ad, 
i. e.) would make a Circle AB, which 
fhould be fo much lefs the Circle ad, as 
is the Content of the Circle BD : Draw 
the Line W=BD, and upon one End b 
ere£fc a Perpendicular be. Set off the Ex- 
tent ad from d, to the Perpendicular be 
at #> The Line ab is the Ray of the 
Circle leught. 

PROBLEM XIL 

To increafe or diminifh a given Figure 
in a given Proportion. 

Cafe 1 . To double (or triple, i$c.) a rig. tv* 
given Triangle a be j or, to make a Tri- 
angle ABC, which lhall be twice (or 
thrice, &c.) as big as a given Triangle 
abc. Double for triple, £$c.) any one 
Side be of the Triangle abc ; or, which 
is the fame, makeBC=2fc, and on BC 
make the Triangle ABC, within the fame 
Parallels ha and bC y as the Triangle abc 
lies YWhin* The Triangle ABC=siabc % 

by 
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^p^ by Corol. 6 9 Theorem 7 \ it is obvious, 
that if you'd have a Triangle thrice as 
big as fibc, then you muft take for its 
Bafe a Line thrice as long as bc y and 
work as Afore. 

?'tg> 141. Cafe 2. To make a Triangle abc y which 
fliall be Half of a given Triangle ABC. 
Draw be— iBC, and thereon make the 
Triangle abc % within the fame Parallels 
da and K2 f as ABG is contain'd with- 
in. The Triangle *bc=A ABC, by Carol. 
3, Theorem 7. In like manner, if you'd 
have a Triangle, which fljall be but a 
third Part of ABC, make it upon a Bafis 
nr|BC, and within the fame Parallels. 
j#. 143. Cafe $j To make a Parallelogram ABCD 
twice (or thrice, £i?V.) as big as a given 
Parallelogramr-tfic^ Draw CD=?cd, 
and thereon make a Parallelogram ABCD, 
within the fame Parallels *B and cD, as 
the given Parallelogram lies within. By 
Corol. 5, Theorem 7, the Parallelogram 
ABCD=:2abcd. In like manner, if yqtj'd 
have a Parallelogram thrice gs big a$ the 
Paralldogi*am t ^k^ draw for its Bafi$ a 
Line ^$c4 9 and ^hereon Work as afore, 
But if the Parallelogram given be a 
Square, and you would have a" Parallelo- 
gram which fliall not be only double (or 
triple, £j?c;) to the given One^ but alfo 
a Square too •, then Work by the ibllow- 

ing Method, which is univerfal. 

' ; ...... - c 
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Cafe 4. To increafe any plain Figure Chap. IT. 
whatever in a Proportion given. For^Qf 
Inftance • It is required to make a Square 
ABCD, Fig. 144, which ft all be twice 
("or thrice, i$c.) as big as a given Square 
&bcd 9 Fig. 145. Draw the Line ED, and 
thereon fet off- EB=2ab 9 and BG=*£. 
Then find AB the mean Proportional be- 
tween BG (or ab) and EF for tab.) A 
Square made upon AB, (viz. ABCD, 
Fig. 144J will be the Square required. 
For, by Theorem 10, ABGD .• abed: .• 
A% :abq. But,becau(e*^ AB .• : AB .• 
*ab, by Conftrudion, therefore AB^= 
{ab x tab—) zalq j In like manner, if a 
Square ABCD, Fig. 145, be required, *'£- W* 
which fliall be the Triple of the Square 
*bcd 9 Fig. 143, the Square ABCD, made 
upon AB the mean Proportional between 
ab and %ab, will be the Square required. 
For, by Theorem 10, (as afore) ABCD : 
abed: : AB^ : alq. But, becaufe by Con- 
ftrudion ab ; AB ;; AB .• $ab 9 therefore 
AB^— (ab* 3 ab— ) %alq. And fo of 
any other Proportion, and of any other tig. i4& 
Plane whatever. For Inftance, the Cir- Jjg* 
cle CABDE, (Fig. 147J drawn with 
the Diameter BE, (or Semi-diameter CB 
or CE) the mean Proportional between 
tb (the Diameter of the Circle cabdej and 
ieb % is the Double of the Circle cabde, 
Fig. 146. For, by Theorem 10, CABDE; 

cabde : : 
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FfeJV €a ^ e ; : *^ • e ^*b ** ut » becaufe by Con- 
' ^^ k ftruftion eb : BE .• ; BE .• leb ; therefore 

BEy=2^q, and confequently the Circle 
CAHDE=:2eabde. By Parity of Reafbn, 
the Circle CABDE, (Fig. 148 J =yabde f 
Fig. 146. 

' Cafe 5. If it be required to encreafe the 
given Square abed % (Fig. 143 J in a Geo* 
metrical Proportion, i. e. if it be re- 
quired to make a Square, which (hall be 
twice, or ( twice Twice, /. e.) four 1 imes, 
or (twice Four, /. *.) eight Times, fcfc. 
as big as the given Square abed, then 
there is a fhorter Way of Working; 
Namely, a Square made upon the Diago- 
nal da of the given Square abed, for up- 
on a Line equal to the faid Diagonal J 
will be the Double of the given Square. 
For, by Theorem 12, daqz=zacq-\-dcq 
—labcdy by Defin, 41. Thus, the Square 
ABCD, (Fig. 144J which was found 
~2abcd by the other Method, will like* 
wife be found =zzabcd by this Method. 
For any Side AB of the Square ABCD, 
will upon Trial by the Compaffes, be 
found juft equal to the Diagonal be of 
the Square abed. In like manner, a 
Square made upon the Diagonal AD of 
the Square ABCD, ( Fig. 144 J will be 
the Quadruple of, for four Times as big 
as J the given Square abed. For, by The- 
orem 
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orem 12, AD^=AC^-f DQ—aABCD, Chap, it 
by Defin. 41. But ABCD=2abcd, as a- ' ~ m ** 
fore is fhewn ; and therefore sABCD= 
^abcdy by Axiom 10. Wherefore AD^= 
f 2ABCD=J 4*^/, by Axiom 3. 

C*/e 6. And after the like manner may 
a Circle be encreafed in a Geometrical 
Proportion. Namely, the Circle CABDE, 
-%• H7, defcrib'd with a Ray CB=ab 
in the Circle cabde, Fig* 146, will be 
twice as big as the Circle cabde. f And 
another Circle CABDE, Fig. 148, de- 
fcrib'd with a Ray CB=AB, Fig. 147, 
wdl be^ f our Times as big as the Circle 
cabde.) For, by Theorem 12, baq— 
tcq-\-c.iq ^ and likewife BA^BC^-f CA* 
Wherefore, and by Theorem 10, the Cir- 
cle CABDE: cabde : : BE? :elq : .• (iBE?) 
BC? .• (ielq) bcq. But, becaufe by Con- 
ftrudion BC=K therefore BCq=zbaq. 
And, becaufe baq— (bcq-±-caq-=) 2bcq; 
therefore BC?= (baq=) afoq, and con- 
fequently CABDE=2cabde. 

Cafe 7. To diminifh or leffen a Paral- 
lelogram in a given Proportion. For In- 
ftance, to make a Parallelogram abed, 
(Fig. i 4?) ) w hicti fhall be Half of a gi- 
ven Parallelogram ABCD in the fame 
Fig. 14J. Take ^=;CD, and thereon 
make a Parallelogram abed, lying within 
the fame Parallels *B and cD, as ABCD 

lies 
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Chap. II. lies within. The Parallelogram abcd^= 

»'V~ iABCD, by Coral. 5. Theorem 7. If the 

Parallelogram found be not a Square, and 

you would have it a Square, then work 

by Cafe j, Problem 10. 

Cafe S. To encreale or diminifh any 
other Figure, viz, a Trapezium or Po- 
lygon, &ct Divide it into Triangles, 
and by Cafe i, and 2, encreafe or dimi- 
nish, as is requir'd, the ieveral Trian- 
gles ; and then make by Problem a, Cafe 
5, a Figure fimilar to the given Fi- 
gure. 
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Chap. H£ 

CHAP* IH. 



Containing the more ufefd and eafy 

Fitment i of Geometry, which 
relate to Solids or Bodies. 



D BfJNITlOJStS. 



ASdid is that, which has all, the Def. u 
thrac Dimensions of Quantity, viz. ^ Solid or 
Length, Breadth, and Depth. And, be- J^; 
caufe all Bodies have the laid three pi- 
Bienfions, and they are fouftd in Nothing 
«tfe but Bodies, therefore Solids are 0- 
fherwtfe call'd Bodies. 

Every Solid is terminated or founded Def. 2. 
by owe or adore Surfaces. . »»Terau 

Similar Solids are fuch, as are Wlfil- Z£uT 
nated by art equal Number of (imhv Def. j. 
Planes ; as two Dice. t similar 

A fftii A4gU is made by. more than Jg*» 
jwo Lines, which, being not in the fame jr)^r ». 
Surface, mee^ in fom'e " one Foiiit \ and a foiid 
consequently*- -jufolid Angle; always epn- JjJJ* 
fifts of more- than f wo plain Angles' j ! 
but the Quantity of the laid plain An- 

T gles, 
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Chap, IU. gles, is always lefs (*) than four RigfifC 
****** plain Angles : Or, in fliort, a fohd An- 
gle is the Meeting of thrjfce or more 
Planes in one Point. 
<Def. < A regular Solid or Body #, that which 
RegJia/'fcas all the Angles, Sides; and Planes, 
I*"* tr that compofe its Surface ajike and equal. 
T$m*a Whereas, then,, to. the making of a fohd 
htwmMty- Angle, there are requir d (by Defin. 4,) 
at leaft three plain Angles, and thefe to- 
gether muft be left than four. Right plain 
Angles-, and whereas (k has been (f) 
above Ihewn, .that) fix Angles of an equi- 
lateral Triangle, four Angles of a Square, 
arid three of an Hexagon* are equal to 
four Right plain Angles v anstfow An- 
des of a Pentagon, and three #f an Hep- 
-tagon, and alUther following . Polygons, 
rekceed four Right plain Angle/Li it re- 
mains for a folid Angle to b* capable of 
being made only by the Meeting, or Put- 
ting together,, either, of three, or four, 

<■ A or five equilateral Triangles* jor elfe oi 
three 1 Squares,- or kftly of three Penta- 
gons* Whence itfollows, that/there can 
be but the Five regular Bodies* defcrib'd 
in the five next following Definitions, 



!■'// ,' l lU. i 



(t) IathcUfc of Thcotcm x, in*s* 
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A (*) Te trot don is i a regular Body, Chap. Hi* 
bounded by four equal and equilateral fwfg' 
Triangles. ^f^ 

An Hexdidron* commonly calPd a Cute, dron, 
is a regular Body bounded by fix equal ^^ 
Squares* Such is a common Dy . ^ g^ # 

An OBtaidron is a regular Body, bound* wkau 
ed by eight equal and equilateral Tri- Def. 8* 

angles./ €dro 0aa * 

A Dodecaedron is a regular Body;***?. 9 
bounded by twelve regular Penta* 2)^. 9« 

gOnS. . „ ; X Dode- 

Att Icofaidron is a : regular Body, bound- ij 011 * 
ed by , twenty eqyai and equifateral Tri- Def.io* 
angles. -<*» icoa* 

TJiefe are the five regular Bodies, o- JJjJ; 
thexwife known by the general Name of/^y^j, 
the five TlatoHick Bodies ; becaufe (f)r^ Plato- 
their Aflfc&ipns were much contemplated fjj^Jfa 
or ftudied by Tlato\ or at leaft his Fol- ['?*.*' 
lowers the Platonifis. 
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(*) This and the Reft take their Names froiri Greek 
.Words, denoting their Number of Sides. 

(f) We learn' from Preelui, that the celebrated Euclid 
^ho was a Platonift, drew up his Elements to this End* 
that He might (hew and flluftrate the Affejftions of the 
mi fiare. regular Bodies. They are not jfo eafily to* be 
apprehended by being drawn on Paper, and therefore 
their Dnragtus are omitted. To give the young Stu- 
&nt a tolerable Idea, of them, it is requififei. to mak* 
them in Wood or Paftboard, otthe like. 

' •••' ' r f , ' ', . 

• ' - • * <• 

T a Among 
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Qap.ni. Among other Solids or Bodies, which 
jCfy are not eftcemed regular, the chief are 
^hcrc' thefe, which are defcrib'd in this and the 
cr G\obc f five Definitions next following. To be- 

hixtand B in w kk d* Definition of a (f) Sphere 
Rays?* or Globe, CABDE Fig. 149. It is a So* 
what. lid 9 which may be conceived to be gene- 
** x 49- ratc( j ^ mac j e by turning a Semicircle 

CABE or (CABD) round upon its Dia- 
meter AB kept fixt or unmov'd, which 
Diameter is therefore call'd the Axir of 
the Sphere. Hence C the Center of the 
Semicircle, is alio the Center of the 
Sphere ; and all right Lines drawn from 
C the Center to the Surface ABDE 
of the Sphere, and call'd its Rays, are 
equal. 
Def.i 3. A tfD Cylinder is a Solid, which may be 
dcr^aT r -onceivM to be generated by turning a 
Axis a L Parallelogram A BCD about upon one of 

Bafes, its 

what. 

Fig. 150. • .---—. 



(f) Asa Circle may be Juftly cflcem'd in reality the 
molt regular of Planes, fo may a Sphere of Solids. And 
the Re a (on, why they are not comprehended under the 
Name of regular Figures, feems to be this, vtt. bectmfe ., 
they are (as it were) the common Meafure (of fach » 
are diftin^iifli'd by the Name of) regular Figures* For* 
all regular Plains may be infcrib'd in a Circle,, fo may n- 

*> gular Bodies be inferib'd in atfphere. 

J (HID ACylinderiszGreek Word, denoting a Roller, vi£ T < 

- fuch as a Garden-roller; and a Corn denotes in the fame 

j * . . ...* . : Language 

1 

i 
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its Sides AB kept fist. Which Side is jagm 
therefore calPd the Axis of the Cylinder 5 ^^ 
and the Bafes of the Cylinder are the 
two Circles ACGH and BDEF, defcrib'd 
by the two oppofite Sides AC and BD. 

A (||) Cone is a fclid Figure, which Def.i^ 
may be conceiv'd to be ' generated by a Cone. 
turning a Triangle A^ about upon one *%» 
Leg AB kept fixt. Which Leg is there- what, 
fore call'd the Axis of the Cone \ and *%. 151. 
the Bafts of the Cone is the Circle BCDE, 

T a made 
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Language any Thing that is ftap'd like a Sugar-bof. And 
hence the faid Words are taken to denote all Solids of 
fuch like Figures or Shapes. And it is obfervable, that 
a Cone is evidently a Part of a Cylinder. It is alfo to be 
remark'd, that the Interferon of any Plane, with the 
Surface of a Cone, is calTd a conick Setficn, or in one 
Word, a Com-fettion^ and is diftinguifh'd into three Spe- 
cies or Sorts, a Parabola, an Elliffis, and an ( ifypirMa, 
Thefe being of confiderable Ufe in MathtmatUks, (fo as 
to have whole Treatifes writ concerning them,) and being 
mention'd m the young Gentleman's Aftronomyy 1 have 
therefore added iome Praqght$ to reprefent then?, (as 
well ^s ipay be on a Plane,) viz.. the three Figures, num- 
ber'd, Fig. itfj, 166, 167, ox. In which Figures, ABC 
tepreients the Cone; DE (Fig. 165.) represents a Parabo- 
la; FG (fig. 166.) an Eilipfis, and HI (Fig. 167.) an Hy- 
perbola. Whence it appears, that the Difference be- 
tween the faid Goni-feaions, is in general Chirr A Pa- 
rabola DE is the Section made, when the Cone ABC is 
cut by a Plane DE parallel to the Side AB : An Hyper- 
bola HI is the Section made, when the Cone ABC is cut 
by a Plane HI, fo as to meet the Side AB, if extended 
toK : An Eilipfis is the Se&on made, when the Cone 

ABC 
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Chap.ni. m adc by the moving round of the other 
^V^ Leg AC ■ 

Def.i$. A Prifm is a folid Figure, terminated 
£F^ m ' by any Number of Planes, whereof feme 
JSf.'is* twooppofite ADE and BCF (which may 
be efteem'd the top and bottom Planes of 
the Prifm) are equal, and funilar, and 
parallel ^ and all the other Planes BCDG, 
^FEG, Z$c. are Parallelograms. The 
feveral Sorts of Prifms take the Names of 
Triangular, Quadrangular^ Sep* Prifms 
from the Figure of their Bafes, BCF, 

Vef.16. A Parallelepiped is (one Sort of Prifm, 

lc ^Ff* being n0 ot ^ er than) a folid Figure, ter- 

wLi minated by fix Parallelograms, after fuch 

a manper as that every two oppofite Sides 

of it are both parallel 3nd equal one to 

another. Hence it is to be noted, that 

an Hexaedron or Cpb? is no other than 

one Sort of Parallelepiped, viz. which 

has all its $ides equal and fquare. 

Deffijf A Pyramid is a folid Figure, termina- 

a Pyra- ted by any Number of Planes, which 

X?v£ from one ? hia ™& BCDE &° w nai> 

rower 

r 

t 

rrvTrrrrr-. > / ■ : n ;. ,/* ' % v:, , — , ' • ; * 

ABC is cut by a Plane FG obliquely, ft as to cut bod* 
Sides AB apd BC Hence aji Ellipf^ enebmp^fiing the 
Surface pf the Cone, includes * Sfeace, as is reprefe^tea 
Jig. 168. The other tjyo are continued in infinitum witlj 
fteGope, amjfp fod^enota Space, W/£- 169, 17^ 
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rower arid narrtwer, 'till they end in a JJS.J? 
Point A* , -^Y^< 

By a right or re ff angular Cylinder, (or Def. 18. 
Cone, orPrifm, or Pyramid,) is to be Jh * A ^- 
underftood a Cylinder, (or Cone, £fc .) c y i!»Jer* 
whole Axis AB is perpendicular to its or cone, 
Bafis BDEF, as Fig. 1 50, and alfo Fig, &c whaf ' 
15a, 1 5 4, and 156. By an oblique or ob- 
liqttangular Cylinder, (or Cone, &c). is 
to be underftood a Cylinder, (or Cone, . 
&fc.) whofe Axis AB falls obliquely on 
its Bafis BDEF, as Fig* 151, and alio 
Fig, i«j, 155, 157. And it is to be 
well obferv'd, that the Altitude or Height 
of any oblique Cylinder or Cone, i3>c. is . 
to be meafur'd by the Axis of a right 
Cylinder or Cone, €*fc. within the fame 
parallel Planes. Thus, AB, Fig. 1 50, is 
the Height of the oblique Cylinder, Fig. 
151. And AB, Fig, 153, is the Height 
otthe oblique Cone, Fig. 153. 

To multiply a Surface by (or f»to) a Def, \ q' t 
Line, is, by drawing the Surface perpen- "*»mote- 
dicularly along the Line, to defcribe a ftceby ?" 
Solid. Thus, the Square ABCD, (Fig.Unc, 
1 58,) being multiplied into the right * 
tine EF, (f/g. idp.) will defcribe a 
Cube. And the Oblong ABCD,~ Fig, 
1 59, being multiplied into the Line EF, 
(or KL, Ftg. 164,) will defcribe an ob- 
lpng Parallelepiped. In like manner, 

T 4 the 
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Oup.m. the Triangle ABC, F(f. 161, being our/* 
"V^ tiplied into the Line EF or KL, will de* 
fcribe a triangular Prifm $ as the Trape- 
zium ABCD, Fig. 16 a, will a quadran- 
gular Prifm i andthe Pentagon ABCDE, 
#£. 163, will a quinquangular Prifm ; 
and fo of other Polygons. Laftlj, A 
Circle GABDE, Fig. 1 46*, multiplied in- 
to RF or KL, will defcribe a Cylin- 
der. Hence it is evident, that EF or 
KL may be look'd on as (the Meafure of) 
the Height of the aforefaid Solids, if the 
ffeveral Planes, multiplied by EF or KL, 
be look'd on as the Balis of the laid So- 
lids. And from this Method of (*) Ge- 
nerating the afore-mentioned Solids, is 
mod naturally deduced the Method of 
finding; the Solidity (or folid Content) of 
the (aid feveral Bodies, as alfo of other 

Bodies 



mm* 



(*) Jt is to be obferv'd, that, becaufe there are more 
than one W*y for conceiving Solids to be generated, 
therefore it is laid above, Vef. 13, 14, crc. that a Cy- 
linder, Cone, crc. may he concciv'd to be generated fc ? 
as is there defcrib'd. And it is alfo to be obferred, 
that the Line EF or KL. into which the Surftcp is mul- 
tiplied according to the Method defcrib'd, Def. 19. an- 
swers to the Axis of a Cylinder or Cone, err. by which 
the Height of the laid Solids are faid to be raeafur'4 
Vtfin. i8> that is, the laid Line EF or KL, \% alwayi 
equal to the Axis of a right Cylinder or Cone, &t. gen* 
fatedby multiplying *Cird$ i#o EF prKL. 
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Bodies terminated by plain Surfaces, The Chap. ill. 
l^fenfuration of whiph (hall be compris'd 
in the four following Theorems and their 
Corollaries* 

THEOREM I. 

The Solidity of a Cube, or (f) other 
Parallelepiped, or any (other) PriOn, 
as alfpof a Cylinder ? is found by multi- 
plying its Bans into its Height. 

For this is (as appears from Defin. 19,) 
no other than the very Way, whereby 
the faid feveral folid Figures are defcrib'd 
or produc'd \ and, con&quently, hereby 
their folid Content muft be difcover'd. 
To illuftrate the Matter by an Inftance 
or two. By the Wjotion of the Square 
ABCD, (Fig, 158,) perpendicularly a- 
long the Line J£F, Fig. 160, there is pro- 
duced according tq Defin. 1 9, a Cube ; 
the Line E? being equal to a Side AB of 
the Square ABCD. Let therefore AB be 
fuppos'd three Foot long, and conse- 
quently (by Dfji». 41, Cb*p. 1,) the Area 
of the Square, (3*3, /*. *.) nine Feet 
f^uaret Wherefore, the Square ABCD 

being 
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<t) for a Cube is one Sort of Parallelepiped, and » 
Parallelepiped is one Sprtpf Prjfig. 
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Chap ^Itt b c f B g moved upon the Line EF, from E 
to G, /. e. one Foot } it is evident, that 
it will defer ibe by fuch its Motion nine 
folid Feet. And moving from G to H, 
i 9 e. one Foot further, it will defcribe 
nine folid Feet more, and laftly, . by its 
Motion From H to F, /. e. a third Foot, 
it will likewife defcribe nine folid feet 
more. So that the Square ABCD by its 
Motion from E to, F, will defcribe thrice 
nine folid Feet, /. e. 27, which is the 
Product of the Bafis or Square ABCD 
= nine Feet fquare, multiplied into EF 
the Height = three Foot long, viz, 9 £ 
fq. % 3 £ ±r 27 £ cubical, or 27 Solids, 1 
which are each a Foot in Length, Breadth, 
and Depth, or Height, 

Likewife, by Defin. 1 9, the Triangle 
ABC, Fig.] 161 j moving perpendicular- 
ly along KL, (fuppos'd equal to fix Feet 
in Length,) defcribes a triangular Prifm. 
Wherefore, fuppofing the Side AB of the 
Triangle to be three Foot, and its Height 
to be four Foot, its Area will be fix 
Feet fquare. Wherefore, the faid Tri- 
angle moving updn KL, from K to O, 
will defcribe fi* folid Feet * ? and moving 
from O to M, - will defcribe fix folid Feet 
more ; and moving from M to P, will 
defcribe fix folid Feet more. And fo in 
moving from K to L, it will defcribe fix 

Tiwes 
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Times fix folid Feet, /. e. $6 ; which is P^M; 
the Produft of the Bafis (or Triangle) ' ^^ ' 
ABC= 6 f. fq. multiplied into KL, the 
Height (of the faid triangular Prifm) 
= 6. f. For 6 f. fq. * 6 f. t= 36 f. folid 
or cubical. 

In like manner, fuppofing the Ray of 
a Circle to be three Foot long, and 
the Sern [circumference to be nine, the A- 
rea of the faid Circle will be twenty-feven 
Feet fquare. Wherefore, the Solidity of 
a Cylinder, defcrib'd by the moving of 
the Circle perpendicularly along Er =c 
three Foot long, will be 27x3=81 f. 
folid. For it is evident, that (he faid 
Circle moving upon EF, from E to G, 
will defcribe twenty-feven Feet folid ; 
and mqving from G to H, will defcribe 
twenty- (even Feet folid more; and, 
laftly, moving from A to F, will de- 
fcribe twenty-feven more folid, Feet. 
And fo in moving from E to F, will 
defcribe a Cylinder, whofe4k>lidity will 
be eighty one folid Feet. And fo of the 
reft. 

Now, as in Surfaces it has been flhewn, 
that obliquangular Parallelograms are e- 
qual to reftangular Parallelograms, upoq 
the fame or equal Bafes, and (within the 
fame Parallels, or) of the fame Altitude; 
fo, by Parity of Reafoo, obliquangular 

\ • ?rifrps 



2*4 The Tottng Gentleman's 

Chap, ill, prirms and Parallelepipeds arc equal 
w " x/ ' w to re&angular Ones upon the fame or e* 
qual Bafes, and of the fame Altitude. 
And therefore, the Solidity of obiiquan- 
gular Parallelepipeds or Other Prifms 
is found out by the fame Method, as the 
Solidity of re&angular Parallelepipeds 
or other Prifms, viz* by this Theorem 
i. And the fame holds good, by a like 
Parity of Reafon, between re&angular 
and obliquangular Cylinders, upon the 
fame or equal Bafes, and of the fame 
Altitude. 

THEOREM II. 

The Solidity of a Pyramid, or of a 
Cone, is found by multiplying either its 
whole Bafis into a third Part of its 
Height, or its whole Height into a third 
Part of its Bafis, or (which ftill comes to 
the fame) by multiplying the whole Bafis 
into the whole Height, and dividing the 
Produd by three. 

For it is (*) demonftrable, that every 
Pyramid is a third Part of a Prifin upon 
the fame or an equal Bafis, and of the 
fame Altitude ; and likewife, that every 

Cone 
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(*) Set Ettcltfs Elements, B. iz. Prof. 7, angio* 
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Cone is the third Part of a Cylinder up- ^pJ^: 
on the (aire or an equal Bafis, and of ^^ 
the fame Altitude* Wherefore, fince by 
Theorem i, every Prlfm and Cone = 
Bale * Altitude, it follows, that a Pyra- 
mid (= y Prifm) = Bafe x j Altitude J 
or j: ^afe x. Altitude ; and iikewifc a Cone 
<=f Cylinder) = Bafe * f Altitude ; or 
f Bafe x Altitude, &c. 

Cor oh u As a Tetraedron is no other r ^^* 
than one Sort of Pyramid, and therefore JJ 2 °* 
its Solidity is to be foand by this Theo- 
rem the sd ^ fo an O&aedron, being no 
other than two Tetraedrons or Pyramids 
join'd together at their Bafes -, hence 
the Content of the common Bads being 
found, and multiplied by a third Part of 
the Height of the O&aedron, (which is 
made up of the two Heights of the two 
Tetrahedrons or Pyramids, into which the 
O&aedron is divisible,) will give the So- 
lidity of the O&aedron. 

Cord* a. Forafmuch as alto Jecaedron Tomtatu** 
may be conceived to be m^de np of ^ d ™£ 
twelve Pyramids, whofe feveral quin- 
qeangular Bafes are all equal one to the 
other, and make the twelve ieveral Sides 
or Sarfe«s of the Dodecaedron, and 
whofe Vertex's cohfequently meet toge- 
ther in the Center of the faid Solid ; 
hence r having found the Area of one 

quin- 
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Chap. III. quinqaangular Bafis, and multiplied k 
v * r v~ into one Third of Half the Height of the 
Solid, you will have the Solidity of one 
Pyramid. And this being multiplied by 
12, will give the Solidity of the whole 
Dodecaedron. 
To ma- Cord. 3. The Icofaedron being made 
{cq&£ U P °f twenty equal Pyramids, whofe 
dron. Bafes are fo many equal Triangles in the 
Surface of the Icofaedron; and whofe 
Vertex's confequentiy meet in the Center 
of the faid Body 5 it follows, that the 
Area of one of the twenty Triangles be- 
ing found, and rpHbtiplied by a third 
Part * of. (the Height of one Pyramid, 
/♦ ej Half the Height of the Icofaedron^ 
the Prpduft will give the Solidity Of one 
Pyramid, or 20th Part of the (aid Ico- 
faedron. And, confequently, this. Pro* 
du£fc being multiplied again by ao, will 
give the/Solidity of the whole Icofae- 
dron, And thus, there has been (hewn 
the Method of Meafuring, as. of other 
Solids, fo of the five Regular (or Phots* 
- 1 nnk) Bodies. For the Hexaedron or 
Cube is one Sort of ? Parallelepiped, and 
fo its MenfujatjQn is taught in Theo* 
rem 1 ^ An^ the Te fraedron is . One Sort 
of Pyramid, sind fo its. MenfurAtion is 
taught jn Theorems And the Mensu- 
ration) of the otbec three regular Bodies, 

is 
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is taught in the other three Corollaries ^P^J 
Theorem a. . ' v ~ 

THEOREM III. 

* » 

: Parallelepipeds and (other) Prifatt, 
and alio Cylinders, if they have the 
fame or equal Bafes, are one to the o 
ther as their Altitudes; or if they have 
•the fame or equal Altitude, are one to 
the other as their Bafes/ 

This might be accounted for,- as to 
Parallelepipeds and, other Prifins, from 
the Relation they bear to Parallelo- 
grams and Triangles, between which 
^ there is the like Proportion, (as has 
been fhewn^ Cbaf< i, Theorem *.)' But 
I fhall rather account for it ibom the 
Manner of producing Parallelepipeds 
abd Prifins, according to &efln. 19, of 
this Chaf. 3j-. becaufe, hereby; the like 
Proportion between Cylinders *• will alfo 
be accounted for.' According then to 
?Defin. 19, a Parallelepiped is produ- 
ced, by multiplying a Parallelogram in- 
to ;a right line \ which Parallelogram 
ijnay be conceiv'd to be the Bafis of 
-the, Parallelepiped, and the right Line 
Fitsi: Altitude. Wherefore Parallelepi- 
Itftfv which have the fame or equal 
-I&fe$, are (or may be eonceiv'd td be) 
,1^-. produced 
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QwpJHT produced by the fame or equal Parati** 
' lograms. And therefore, if the (ante 
or equal Parallelograms be multiplied 
into the fame or equal Lines, it is 
evident, that the Parallelepiped thence 
produced muft fc eaual. But if the 
fame or equal Parallelograms be ftiui* 
ciplied into Lines of different Lengths, 
fuppofe one twice as long as the o* 
ther, then it is evident, that the Pa- 
rallelepiped produced by the Multi- 
plication of a Parallelogram upon the 
longer Line, muft be twice as big as 
.the Parallelepiped produced by the 
Multiplication of the fame, or an equal 
Parallelogram into the fhorter Line. And 
fo of any other Proportion. To ilhi£ 
trate the Matter in Numbers* Sup- 
pofe the Parallelograms to be each 
fix Foot fquare, and the lines to be 
each two Foot long. It is evident, 
that the Parallelepipeds, produced by 
the Multiplication of the iaid Parak 
lelograms into the faid Lines, wiU each 
be twelvt Foot cubical, and therefore 
equal. But, fuppofe one of the faid 
equal Parallelograms to be multiplied 
into a Line two Foot long, and the o- 
ther equal Parallelogram be multiplied 
into a Line twice as long, viz. four 
Foot long ; it is evident, that the Paral- 
lelepiped, 
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lelepfped , ^ produced by ^ the former 
Multiplication, will contain twelve cu- 
bical Feet ; and the other Parallelepi- 
ped, produced by the latter Multipli- 
cation, will contain twenty -four Feet cu- 
bical ; and confequently, the Parallele- 
pipeds will be one to the other, as 
are (the Lines by which the Parallelo- 
grams were multiplied, /. *•) their Al- 
titudes. In like Manner, fuppofe one 
Parallelogram to contain fix Feet fquare, 
and the other three, and both to be 
multiplied into a Line four Foot long ; 
it is evident, that the Parallelepiped, 
produc'd by the former Multiplication, 
will contain twenty-four cubical Feet ; 
and the Parallelepiped, produced by 
the latter Multiplication, will contain 
twelve cubical Feet ; and confequently, 
the Parallelepipeds, having the fame 
or equal Altitude, will be One to the 
other, as are (the Parallelograms multi- 
plied, /'. e.) their Bafes, And the like 
may be illuflrated after the fame Man- 
ner as to all Prifms, and alfo Cylinders. 
From whence the Truth of this Theorem 
2d evidently appears. 

Cot 61. Pyramids, and alfo Cones, if 
they have the fame or equ^l Bafcs, are 
one to the other as their Altitudes ^ 
or if they have the fame or equal Al- 
ii titudes, 
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titudes, they are one to the other as 
their Bafes. For every Pyramid is the 
third Part of a Prifm, and every Cone 
is a third Part of a Cylinder, upon the 
fame or equal Bafes, and of the fame 
or equal Altitude. Wherefore, by Ax- 
torn 13, Pyramids will have the fame 
Proportion one to the other, as the 
Prifms whereof they are third Parts j 
and Cones will have the fame Proportion 
one to the other, as the Cylinders where- 
of they are third Parts. 

THEOREM IV. 

Similar Solids are one to the othef, 
as the Cubes of their homologous 
Sides. 

This likewife may be clearly and 
univerfally accounted for from D/fin. 19, 
of this Cnap. 3, and Theorem 10, Chap. 
1. For fimilar Planes being one to the 
other, as the Squares of their homolo- 
gous Sides, and fimilar Solids being 
produced by multiplying fimilar Planes 
into . the homologous Sides of the fi- 
milar Solids, (by which Multiplicati- 
on, the particular Squares, viz. fquare 
Feet, or Inches, £$c. contained in the 
fimilar Planes, defcribe fo many par- 
ticular Cubes, i. e. cubical Feet or In- 
ches, 
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clies, i$c. in the fimilar Solids,) hence 

it follows, that fimilar Solids are one 

to the other, as the Cubes of their ho* 

mologous Sides. Where it is to be noted, 

that the Diameters of Cylinders, and 

confequentiy (of the Bafes) of Cones, 

are the homologous Sides of Cylinders 

and Cones .• Whence fimilar Cylinders 

or Cones are one to the other, as the 

Cubes of their Diameters. 

And, becaufe as all Circles may be 
look'd on as fimilar Planes, foall Spheres 
(generated by the Circumvolution of 
Circles) may by Parity of Reafon be / 
look'd on alio as fimilar Solids \ there- 
fore Spheres (as well as other fimilar 
Solids) are one to the other, as the 
Cubes of their Diameters. For In- 
ftancc, fuppofe the Diameter of one 
Sphere or Globe to be two Inches long, 
and the Diameter of another to be four ; 
this latter Globe will be to the former, 
as (4*4x4, u e.*) 64 is to (3 * 2 * 2, 
i. e.) 8, that is, it will be eight Times 
bigger. For 8) 64 (8. 

Corol. Hence is deducible a Way of 
Increafing or Diminifliing a Solid. For 
Inftance .• I have a Globe whofe Dia- 
meter k two Inches , and I would have 
a Globe, which fhall be eight Times 
as big* Wherefore, I take for the Dia- 

U a meter 
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meter of the Globe required fuch a Num- 
ber of Inches, viz,. 4, as being cubed, 
will be eight Times as big as the Cube of 
2. Or, if the Diameter of my Globe be 
4 Inches, and I would have one eight 
Times as little, then I take for the Dia- 
meter of the Globe requirM fuch a Num- 
ber, viz. 2, as being cubed, will be an 
eighth Part of the Cube of 4. 

And thus I have gone through fuch 
Elements of Geometry, as are anfwer- 
able to the Defign of this Geometrical 
Treatife. 
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■ .i ' of Chriftiap Prudence. 8vo./r. 4/. 
Leopold's Life. 8vo. ' 

Littletons Dictionary. 4to. 

Lowthorfs Abridgment of the Philof. Tranf. 3 Vols. 4to. 

Lancashire Witches, a Comedy. 120. 

Lontinus de Sublimit ate Gr. Lat. Qxon* - 

Modeft 
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* BOOKS printed for J. Knaptoj* , 

Modeft Pica for the Baptifmal and Scripture Notion of ths 
Trinity, in two Parts- price $ s. 

'JMolTs Complcat Geographer: Or the Chorography and Topo-> 
graphy of all the known Parts of the Earth. Illuftrated witl* 
Maps of every Country, crc. The, 4th Edit in one Vol. FoL 
Mor elands Vade-mecun* no. pr. z s. 
Counted of Morton's daily Excrcifc, ^40.- 

'Motteux's Don Quixote, Eng. Four Vols. 120^ 

Mead's ConflruSibn, and Ufe of Maps and Globes. 8vo. , 

Mifcellanea Curio/a. 3 Vols. Svo. 

Medulla Hift. Anglican*. $vo. 

Minucius Eel*c ex Recenjione, J. DavifiL Svo. Cantab. 

Of wwy's Plays, 2 Vols. 120. 

OUyfe on the Church Catechifm. Two Vols. 8vo. -» 

*>roonoko, a Tragedy. 126. pr. 1 s. • ~ 

Ovidij Metamorphofes in Vjum Delphi 

—. EpiftoU in Ufum Delph. 

Juffendorfs Introduction to the Hift. of Europe, 8vo. pr.6s. 

» ■■ Introduction to the Hift. of Afia, &c. 8vo.^r. 5 / # 

Jotter's Greek Antiquities. Two Vols. 8vp. pr. iz$. 

Bp. Patrick's Devout Chriftian. 120, 

- Chriftian Sacrifice. 120. 

* ■ * Minfa Myftica. ivo. 

• Pfalms. 120. 

■■ Advice to a Friend. 120. 
■i . — Help for Young Communicants, 240! 

Tuffendprf do Officio Hominis & Civie. Cantab, 
rillonnieres Anfwers to Dr. Snape, Mr. Mills, &c. 
Reflections upon Learning, wherein is (hewn the Infufficiency . 

thereof, in its feveral Particulars : In order to evince the 

Ufefulnefs and Neceffity of Revelation. 5th Edition. By a 

Gentleman. 8vo. p. 4 s. 
Jbijh worth's Hiftorical Collections. 8 Vols. Fol. 
Xichardfin's Account of the Statues, Bas-reliefs, Drawings and 

Pictures in Italy, &c. with Remarks. 8vo. pr.6s. 
Reply to Dr. Waterlands Defenfe of his Queries. Wherein is 

contained a full State of the whole Controverfy ; And every' 

Particular alleged by t,hat learned Writer is diftin&ly confide-: 

red, 8vo. pr. 6 % s. 
'Hofcommon and Duty's Poems, 8vo. 
Salmons Sydenham sprocejfus. Eng. 8vo. pr. 6 S. 
State Tryals. Four Vols. Fol. 
Surgeon's Affiftant. 8vo. pr. 2 s. 
Dr.Sacheverefo Rights of the Church pr.is. 
Dr. Stanhope's St. Auftin's Meditations. 8vo. 
» Thomas a ipmpsoi the Imitation of Cbrift. 8vo. 

■ ■■ ■ The fame in 120. 

shadwelts Plays, Four Vols. 1 ;o. 

sprat's' 



BOOKS frhted for J. Knapton^ f 

tyratfs Hift. of the Royal Society. 4to. 
Mr. SykeSsFom Letters to Dr. Sherlock. 

— An£ to Dr. Rogers of the vif. and invifible Church, pjpi 

— — — Remarks on Dr Marjhairs Dc^of our Conftk. pr. \u 
■ Vindication ^f the Innocency of Error. pr.6a\ 

Short View of th* enriftian Religion, pr. 3 d. or 100 for 1 / 
Scripture-Catcchifm, or the Principles of the Chriflian Relief 

on laid down in the Words of the Bible— fr. 6d* 
Dr. Sherlock on Death. 8vo. and in 2 10. 

■ M * on Providence. 
■ • ■ on Future State. 

1 on Future Judgment. 
y ■ Sermons, Two Vo& 8vo.' 

» ■ Prefervative againft Popery. 120* 

Scarron's Works, Eng. 
StrauchiuSs Treatife of Chronology. Tranflated into End$. 

The Third Edition, with large Additions, pr. 6 s. 
Strypes Life of Bp. Whitgift 9 Fol. 
Stow's Survey of London, Two Vols. Fol. 
Smith's Copy-Book of all Hands, pr. 1 s. 6d. 
'Squire of Alfatia 9 a Comedy, pr. t s. 
Summary of all the Religious Houfes in Engl and Wales, with 
an Account of their Value at the Time of their DiiTolution, 
and of what they might be worth at this prefent Time./r.2 j. 
Sydenhami Procerus lnteg.in Morbis fere omnibttf curand. 120. 
Sander font PrtlecJiones de juramenti obligation , e? de OUigatimi 

ConfcientU. Svo. pret. 4 s. 
Schickardi Horologium Ebr&um. Sve. 

Tilly s acceptable Sacrifice, or a Collection of Devotions taking 
in the whole Book of Pfalms, crc. 120. k 

Sir William Temples Works. Two Vols. Fol. \ 

Tatlers, Four Vols. 120. * 

Telemachtu in Englijh. Two Vols. 120. 
Bp. Taylors Holy Living and Dying, fiio. 
■ * Golden Grove, no. 

Tullii Enchiridion, Pr&cipuorum Theologu capitum. izo. Oxon. 
Terentius in Ufum Velph. 

Tacqueti Elementa Euclidea GeometrU & feleSla ex ArchimeU 
Theoremata. Edit, a Gul.Whifion. Edit.Tertia Prioribus fnuito 
Auflior. Svo. Cantab. 
Pirgilius in ufum Belph. 
Varenii Geographia. Svo. Cantab. 
Weeks Preparation to the Sacrament, pr. 1 1. 

Preparation,^ Part, pr. 1 s, 

Bp. Wilkin s of Natural Religion. 

Wafers Voyage to the ifthmus of America, 8vo. idEd/r.4 t\ 

Wmgate s Arithmetick, 14th Ed. 8vo. 

.Word of God the feeft Guide, 2d Ed. pr. 1 s. 6 d. 
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$ BOOKS printed for J. Knapton. 

Bj E b W *.«. d Wells, D. D. Reftor cf Cotesbach m 

% Leicefterfliire. 

A Paraphrafe on the New Tcftament, with Annotations, en. 
in Two Vols. 4to. 
• A Paraphrafc on tb* Book /if JUnUI K 

An Hiftorical Geography of the Old amtotej^Teftament* very 
ufcful for undcrftanding the Holy Scriptures ryjnftrat^d With! 
Maps, Cuts, and Chronological Tables. In 4 VolsTW^^Ei 

The YoungGentleman's Courfe of Mathematicks : Contain- 
ing fuch Elements as are mod ufeful andeafy to be known, in 
Arithmetic*, Geometry, Trigonometry, Mechanicks, tfyiticks, 
Agronomy, Chronology, and Dialling, in 3Vols,8vo. idlLd. 

Controversial Treatifes againft theDiflenters. 6thEA.pr.p.6d m 

An Expofition on the Church-Catechifm. pr.6d. 

Prayers on Conhholn Occafions, pr. 6 d. 
y Harmonia Grammatical?* $ or a View of the Agreement be- 
tween the Latin and Greek Tongues, pr. 1 s.6d. 

A Letter to a Friend againft taking God's Name in vain. 
pr. id. or 100 for 6s* 

Unworthinefc no Excufe for not receiving the Sacrament, 
pr.id. or 100 for 6 s. 

A Ditpourfe concerning the great Duty of a decent and reve- 
rent Behaviour in Church, pr. 3 d. or 100 for 1 /. 

Of Children's Capacities to receive religious Inftru&ions, and 
the Manner how to give them, with Prayers adapted to the Ca- 
pacities of Children, pr. t d. or 100 for 6 s. 

The great Duty of contributing to the building, repairing, or.- 
of Churches, pr. is. 

A Difcourfe (hewing th$ Marriages of fuch as are near of Kin 
are finful under the Gofpel as well as under the Law, pr. 3 d. 

A Vifitation Sermon, on grieving for the Sins of othefs, pr. id. 

Forty Six Propofitions, proving that his Majefty K. George is 
the only rightful and lawful King of Great Britain, pr. 6 d. 

Dionyfeus de fitu Orbit Gr. tat. S*w. pret. 4 S. 

Dr. Whitby's Sermons on feveral Occafions, 8vo. pr. 4 s. 

1 ■ ' ■■ • ■ " ■ Def . of the Bp* of Bangdrs Prop, in his Serm./r. ft. 

-. ... Reply to Dr. WaterlanSs Objection? again!) 

Dr. Whitby's Difquifitiones Modefla. 8VO. pr. ts; 
> « Second Part of a Reply to Dr. Waterland's Obje- 
ctions againft Dr. Whitby's Difq. Modeft. pr. %s. 
Wifeman's Surgery, 2 Vols. 8vo. 
Whichcotes Sermons on pra&ical Subjefls ; to which is added hi* 

Prayer ufed before Sermon in 4 Vols. 8 vo. pr. 1 /. 
Waterland's Defenfeof Queries, &c. pr. pi. 

■ ■ Second Defenfe, pr. 6 s. 

■ i ■ ■ Sermons in Defenfeof the Trinity, pr. is: 



• Reply to Dr. Whitby, pr. 1 /, 



Xenophon, Gr. c tat % 



